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To this Work is alio Annexe, 

A Treatise of Algebra, 

According to the.late Improvements, applied to Numerical 

x Qntftions and Geomeirf\ with a N b w S b r i £ s for the fpeedy Extra- 
Mton of Roots', as aho a Co n v brging Sbribs for all man- 
ner of adfetfed Eft *t torn. 
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To the INGENIOUS 

READERS^ 

t . * > 

w 

* » 

And principally 

Tofuch as arc Mathematically Inclined 

... . 

£ CREATION, ( faith a la tc Learned 
Divine) is a fecond CREATION, 
when Wearinefs hath almoft annihilated our 
Spirits x It is the breathing of the Soul, 
which Would otherwife be ftifltd with con- 
tinual tyufinefs. 
— j» — ^ . .--- And this Interval of fl^ or Recreation 
produceth the fame Bffetl, as well in Senfuives and FegitiVes, 
as it dbch in'A&H : According to that of the Scboliaft. 

Jger Veriianw, ice; 

A Field left Kt/W fome few years, will yield 

The Richer Crop,, when it again is fiU'd : 
A Rher flopped by a Sluice a fpacc, 

Runs after rougher, and a fwifter pace: 
A !8w a- while unbent , will alter caft 

Its Sfo/b the /*rri!*r j and them fix more /a/? : 
A Soldier that a feafbrv ftill hath lain, 
. Comes with mote fury to the Field again. 

Even/fo Mm'i &i|F, while to gather (Breathy „ • 
From Reft, to foiwt again, at fojourneth : 
It re- collects its Poors y and with Cheer 
Falls frelh again into its firft Carreer. 

In the Choice of our Recreations, we ought to be well fa- 
fcisfied, ( i. )-In the Lawfulnffs of them: ( 2.) That they be 
Ingenious: And (;.) That they bear proportion with the 4£e, 
Sex and Conjlitutton of 'Bod) of the Tarty ufing them -s- For, 

A i A* 










II Tottje READER. 

As Recreations and Exercifes (whether of $ody or Mind ) are 
Various : So one Dip? of {Meat may as well pleafe all Palates'} 
as one Recreation fuit all Difpofitions : And (as 1 have faid elfe- 
where upon the like occafionj, That, although Tome Qorpo* 
real Exercifes may to Tome (Bodies tend more to Health) and * 
forne Mental Labours more to Wealth ; yet none affords the 
Mind more pleafure with lefs repentance, than thofe of the {Ma* 
thematic ks do. 

For injlance in a few Corporeal Exercifes ; with Reflections up* 
on fome of them. 

Ringing^] It oft-times makes good mufeck on the ©*& $ but 
(being a Wo/^tt and boijlerom Exercife) puts Mens £W/h ouf of 
tune 1 So that by over-heating of themfelves, they have rung 
their own Paffmg'beO. 

• Fi/fcwg with the vfcg/ef] fan Exercife with which Dr. Whit- 
taker was much delighted) is a Recreation relifhing beft with 
fome i biitno other Difpofitions mod diftafieful } and rather 
a torture than a pleafure ; to (rand an whole 'hour, or more, as 
mute as the Fi/fr they hope to take. 

Hunting] is an Exercife mod delightful, and much in requeft 
both with the Nobility and G«if ry ofthisL <m</ ; yet William tec ill, 
fometime Lord Treafurer of England, took no pleafure in it : 
For, when fome Noble men had gotten him to ride with theni 
a Hunting, and the Sport began to becoW •> What call you 
this, (ays My Lord ? Oh I Now, faid they, The Dogs are at a 
fault. Yea, quoth the Treafurer, take me again in fuch a 
Fault, and I'll give you leave to punifh me for't. 

Cornelius Agrippa terms it a moft deteftable Recreation, and 
vain Exercife ; a Tajlime cruel , and totally Tragical : And . 
from the beginning (fays he) was the Exercife of the worft of 
men-, for Cain, Lantech, t{imrod, Ifhmael and Efau, were mighty 
Hunters : But in the New Teftament we read not of any one 
that was given thereunto : Yet Nicholatts the Third, a Roman, 
and Pope of Rome y was fo extreamly delighted in Hunting, 
that he inclofed a Warren of Hares on purpofe for his Holinefs's 
Recreation. 

Foiling,'] Ulyffes is faid to be the firft Inventer thereof; 
who after the taking of Troy, was trWfirft that brought into 
Greece <Birds of Trey manur'd for Game • to comfort with New 
Recreations nhofe that had loft their P^nts and Acquaintance in 
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To the R E A D E R. 

die Trojan War : And yet he commanded his Son not to make 
any ufe thereof. Nocwithftanding this and the. foregoing 
Bxercifes (tho mean and fervile in themfelves) are now come 
to be Co far efteemed, that the Nobility and Gentry, forfe- 
iting other Liberal and Noble Sciences, make thefe their chief 
Learning. Mr. Barton in his Melancholy, tells a Merry Story 
out of Tqggius the Florentine , condemning the folly of thofe 
Fowlers •, which is this. " A Qhyfician of MtSain (faith he) that 
" cured Madmen and Idiots, had a Tit of Water in his Houfe, 
<c in which he kept his Patients ,• fome up to the /(»*«, fome 
" to the Girdle, and fome to the Cbin, pro modo infant*, as they 
" were more or lefs affected. One of his Patients, which was 
" preccy well recovered, {landing at the Phy ficians Gate, and 
" feeing a Gallant ride by with a Hawk on his Fiji, with his 
" Spaniels after him, would needs know to what ufe all this 
" preparation ferved ? the*Gaflant made anfwer, To kill <Par- 
" tridges and other Fowl. The Patient demanded again, What 
" his Fowl might be worth which he killed in a year ; he 
* l reply *d, Five or Ten Crowns : And when he urged him far-. 
" thery What his Hawk, Horfe and Dogs ftood him in i he 
" told him Four hundred frowns i With that, The Patient bad 
" him be gone, as he tendred his Life and Safety : For ( faid 
" he ) if our Mailer mould come and hear you fay Co , he 
" would put you into his Tit up to the very Chin. 

Shooting with the Long iSolb] is a Noble Recreation, and ait 
half Liberal Art • There is hardly any cbmparable to it, for ftir- 
ring every pan of the Body : It openeth the toredb and Pipes j 
cxercifeth the Arms and feet with lefs violence than Running, 
Leaping, and the like. And herein was Vomitian the Emperor; 
lb cunning, that it is reported of him, That let a Soy a good 
diftance on hold up his Hand againft a Wall, and ftretch his 
Fingers abroad, he \touidjhoot through the faces without touch- 
ing the 'Boys Hand, or any Finger of ic. And it is reported of 
Dmittui the Emperor, That at two (hoots he mould fix his 
Shafts in the Prone of Wild Beafts like a Pair of Horns. King 
"Edward the Sixth of England, with the Long Bow (though he 
drew no Strong one) (hot very well : And once, when John 
Dudley, Duke of Nortlwmherland, commended him for hitting 
die Mark : You (hot better ( quoth the King ) -when ym fhot off 
iky Good Unde frott&or's Head* 

Running, Leaping, Dancing and Walking,"^ arc all Excellent 
^creations , ufed iti the Morning 5 as We read Mtxander%Ti& 

A 1 Epima* 
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IV To the READER. 

EpimancncLs did. King Henry the Fifth of England was fo fwift. 
in running, that he, with two of his gobies (without ©on*, or 
other Engine) would take a Wild Buck or T>oe in a large Park. 
Alfo Harold, the Son of Canutus the Second , was Sirnamed 
Harefoot for his fwift running. And Ethus, King of Scotland, 
was of that fwiftnefs, that he almoft reached that of Stags or 
. Grayhounds •> and was therefore called , Alipes,, or Wing d' foot* 
, Philippides an Athenian, in the fpace of two days, did run 
150 ${pman Mies. And one Euclides y another of the fame 
Countrey, went and returned in one day 1 25 of the like SMiles. 

But thofe are the beft Exercifes, which {befides the refrefli- 
ing of the Body) enable men to fbme other good Ends : As 

Bowling^ It teaches Mens Hands and Eyes ^Mathematical Tro* 

portion 1 And ( for a Home- Diversion ) the Play at the 

Billiard Tahlt hath not its Peer : It exercifes the whole Body 
Moderately j the firength of the Arm judiciou/ly : It direBs the 
Hand Geometrically , and the Eye Optically : For the, attaining 
to be an Exquifite Proficient in playing at it, depends wholly 
upon putting in pra&ice that Axiome of Euclid in his Catoptignes } 
which demonstrates , that, The Angles of Incidence and Reflection 
are ever more equal* 

Shimming ] hath faved many a man's Life, when himfelf 
hath been both the Ship and the Cargo%pon. And Angle Per- 
sons, by their dexterity in this Art, have not, faved their own 
Lives only, but their Countrey alfo. For (as LiYte relates ) 
One Horatim Cocks, That, after a long time, he alone, had 
defended the Bridge over Tyher againft the Hetrufcans, the ^o» 
mans brake it down' behind him } wherewith, in his Armour, 
he caft himfelf into the tRiyer, and (notwithstanding a (hoTrer 
of Darts and Arrows were lent after him ) f warn with fafety in- 
to the.City ; which rewarded him with a Statue erected in the 
Marketplace, and as much Land as he could encompafs with a 
Plough in one day: — -And as refblute an Attempt was that 
of Gerrard and Harvey, two Gentlemen of our own Nation, 
who in the Fight at Sea in 158 8. fwam in the Night-time,, 
and pierced with Augres, orfuch like hflruments, the fides of. 
' the Spanifh Gallions, and.returned back fafe to the Engli/h FUeu 
And Vincent in his Travails reports, That at BarlaVento, Colo 
and Hifpaniola, he hath feen men day under water the fpace 
of three quarters of an Hour $ and hath heard of thofe that 
would continue an whole Hour. 

The forementioned Exeuifei are fiich as are generally ufed, v 

and 



To the R E A D E R, V 

and do tend to the health of Mens Bodies ; and for the pre- 
vention of fevctalMaladies to which byNature they are iflclin'd: 
But there are other Corporeal Exercifes which are more Heroical, 
and fit only for the Recreation of Trinces, and fiich Noble Heroes , 
whole principal Ambitions tend to the defence of their J^ing 
.and Countrey : Andluchare, Horfemanfhip, Tilting*, T ornament* 
ing, Throwing the !Bar, Wrefiling, &c. Of which inftances might 
be given of many Emperors, J\jngs and Generals j who have per- 
, formed great Exploits thereby. But leaving thofe of the fBody, 
I fhall proceed to fuch ^creations as adorn the Mind j of which 
thofe of the Mathematicks afe inferior to none. 

. Now the Excellency of any Science ( fays the Philoibpher ) 
may be judged of, (1.) By the Excellency of the Object : And 
(2.) by the Certainty of its Demonft rat ions; 

« 

Ftrfi, For the Object ; It is no lefs than the fthole World : Not 
only of the Terrefirial, but the CxUfttal part thereof alfo. So . 
that in this refpect it far exceeds all thole empty and barren 
Speculations about Materia Trima, or Univerfale : In the Study 
of which lb many do mifpend their Younger Years. 

Secondly, For the Demonftrathms of thefe Sciences, they are 
as infallible as Truth it felf : And for this reaibn alfo doth it ex- 
ceed all other knowledge which depend upon Conjectures and 
Uncertainty. Since therefore in thefe refpecTs, it is one of the 
moft Excellent Sciences in Ityture, it may beft become the Indu- 
ftry of Man , who is one of the beft Works of Nature. And 
for that end was he made with an Elevated Afpect, with Heai 
and Eyes exalted : And for what reafon, the Toet tells you, 

Os Homini fublime dedit, Celumdjue tueri 
Jujfit, & erectos afl Sydera tottere. yulftts. 

God gaveto Man ah upright Face, that He 
: Might view the Stars, and learn Afkronomy* 

And thus the Kingly Prophet T>ay>id> . Pfal. 8. V. $ , 4. falls out 
into this Admiration, When I conpder tfa Heavens, the Works of 
thy Fingers ; the Moon and the Stars 'which thou haft created } What 
is Man, that thou art mindful of him, and the Son of Man that, thou 
vifiteft him i Upon which- Text, Sandys thus excellently Para- 
phrafes. 

When I pure Heaven, thy Fabrick fee j 

The Moon and Stars, create by Thee 

oi 
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to the READER. 

O \ what is Man, and his frail Race ; 
That Thou fhould'ft fuch a fhadow grace ! 

How thefe Sciences being Co excellent in themfelves, and of 
fuch benefit to us, we cannot fpend our leifure hours better, 
than in thefe Sublime Sciences. It was Co with Julius Cdfar, 
who amongft the Broils and Tumults of the Camp, made 
choice of this for his Recreation : As Lucan fays of him, Lib. i o. 

i 



JMeiid inter freliafemper 

it, Jupm 



Stettaruni, Caique pl*gi*>. 



fine VacAYit. 



He always leifure found amidft his Wars, 

To mark the courfe of Heaven, and learn the Stars. 

And for this reafon iikewife did &ntc4,amidft die continual 
Noife andBuftle of the Coarf, betake himfelf to this Recreation. 

quam juVabat, &c. 

O what a Pleafure was it to Survey 

Natures Chief Work, the Heavens ! Where we may 

View the alternate Cottrfes of the Sm, 

The Sacred Q>ar'u%s, how the World does run : 

The Moon's bright Orb, when flies attended by 

Thofe (battered Stars, whole Light adorns the Sky. 

i 

And thus let what I have already faid concerning theExct&»' 
cy, Utility and 'Benefit of thefe Mathematical Arts fuffice. It may be 
expected I fhould fay fbmething concerning thofe which I have 
felefted in the CoWowingTraSiates : But for that I refer you only 
to the Table of Contents following : And for the ufmg of them, 
make them as Ballaft to a Ship > to fix it, not toftafy it ,• fbas. 
to juftle out its other Cargo of lefs wight, though of greater tin* 
portance to&hmdam fubfftence. But I will deter thee (Reader)no 
longer in the Torch, but invite thee into the Intercoms $ into 
which Ixgredert ut froficia* : And Co, for this time, 

famuli* 
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a Perpendicular, f .29. In the under Scheme P is want- 
ing, f . 3 r . /.4 3 . r. points P. and S. p. 3 a 1 . In the upper* 
mod Scheme the Letters C and D are in each other's 
place, p 37. I6 y and'j. r. A,B,Cand D. f.38. The Let- 
tex M i:> wanting in the Scheme p. 3 9: /.*&. r. 297 . 4 in- 
ches, p 40. /. 24. r.diirance C D ^.43 ./3a. r. as Figure X. 
p 44 . / 3 . the line O N. p.44. / 5 . whereoa f .45 • /• 1 3. 
75l*inks. Ibid art fever al places for 14 i$6i$ •r.t6.*$6*$. 



That Magnetical Virtue may k infufid into Iron* 
without the help of the Load-ftont. * . 4 

Of the Attractive virtue of the Lo?d-ftone. ibid. 

0/t6r Sympathy and Antipathy thereof. 5 

OftlSe Cutting or Dividing of Load-ftones. 6 

To find the Poles of a Load- (tone. ibid. 

Offeveral Attempts that have been made to contrive 
a Pefjpetual motion by Magnetical Virtue. 7 

0/Magnetkal Inclination, -and thereby to find the 
Latitude at Sea % or on the Land. p 

TRACT. IX- Chymkal Recitations. 

OF Artificial fleprcfenrations. Pag. 1 

tf/tikFire^Veftals. x 

Of the Philofopivrfs Tree ; Tottvkeit. ibid. 

Of the Re-animation <f Simples. ibid. 

Of the reprefentation of the Great World. j 

Qfafamm Perpetual motion, invented by Cor* 
nelius Dreble 5 and made for K. James the Firji 
of England. 4 

Of the making of Gold, ibid. 

Of the Nature rf Gold. 6 

Of Incumbujtible Flax : Qr Subftance which wiU 
not be confumed by Fire* ibid. 

Of Subterraneous Lamps. 8 

TR ACT. X. Automatical Recreations. 

OF the Nature, and of the making qf Oiocks, 
Watches, and other Movements. Pag. 1 
Concerning Pendulums.' % 

Qf finding out fit Numbers for Wheels and Pin- 

atons. y 

Of giving particular motion to any Movepoetot. 8 
To Regulate a true made Pendulum' Clock or 

Watch. ibid. 

A Table/or the fame. 1 d 

hsVfe. 11 

T ft ACT. XI. Hiftorical Recreations. 

OP the Measures and Proportion* of the fede- 
ral Members of Man's Body. Pag. 1 
0f Men, of Giants if Trodigfom Statutes. j 
Of Dwarfs and Pigmies, &c. 4 

Of Mpnfcftf &i. 5. 

Of the Length of Age which Men lined in former 
Times* firmly after the Creation* . md of other* 
of later date. 10 

Of the Fkfi Authors of divers fofrnm Inventions* 

ij 

THE E KTL 



ATA. 

f 47. in th* Scheme Z. 28 is, wanting, f .$ ul 6. r.jfat. 
p.$9* Aa$.*ABCDEFG. 

In Mechanical Recreations. 
Pag. 1 4. 1, pen. r. Wheels were augmented. pi$> The 
Schemes belonging to SeQ. 4. in that Page is omitted. 
p. 1 6). L is. r. Automata. />.2fr. Li'i.r.The figure tf 

In Statical Recreations. ' 
Page 3. line 16. r. Pendency. 

In Aftronomical Recrea^Jons. 
Page 3;. line as. r^Galaxia. 

In Hoxometrical Recreations. 
Page 3. line 8. read (viz. 9, 10, It at Night, and 
I ■; ),]in the Morning.) p a8 .1 14. r. Qti&dtanr, or the 
like. p. ibid. /. 1 5. r. Day : And being* 

In Magnetical Recreations. 
Page 1. for* 25. r*^ Cynofura. p. 4. V.29, r, it will 
there hold iu p. 9. A *&• r. in this Table. 
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MATICAt 
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Profeffed and Taught by ,thq A u,thc r» 



• »■ 



QtittynittitU 



tifcometrie 



aftronamie : 



£ln Whole Numbers,, and fractions. . * *', • ■ 

^mDeeimals, and by logarithms* 

.Inftrumentally, by Decimal Scales, Napiers Bones f And" to extract 
the Square and Cubc.Roots b* Infpe&ion.. 

J the Principles thereof C Prad &e* 

t' ^ththc ^n • 

• . • ClJemonuration. 

Theotical and Practical. 

The Defcxiption \pf the Circles of the Sphere 

.m.i»-rf*--«i-,{SSif'_".;-. 



{Ri 
Oi 



And npon thefe Foundations, the following Superftruftures. 



('Heights, 



Trees, Towers, &c. 



The life of 

in the 
Pra£kice erf* 



fUqgimetria , or t{ie ^Depths , C ^ 1 Mines, Wells , Defcents, 
J^ Menfuration df S jrasw 

I ,CDiftances, 



I Planometria 
«! Mentation 



(Board, .) 
ia, orthejGlafs, C 
ation_of } Pavement, f 

CTiliqg,^c. > 



Churches, Towers, &e . 



Or any other Superficies. 



I 



^rigottom^m 




<Menfaration of < Jf°f> rc 8 alar f or "Wj?- . 

C Cask, commonly called Gaging* 

iGeuUfi*, or the Me*furing of Land divers ways, and by feveral Inftru- 
^ meats $ to^draw the Plot of x whole Mannor or Lord (hip h to caft 

tip the Content thereof ; and to beautify the fame with all necef- 

:&ry OraarocRts fhereuntobdougin^. 

, the Menfuration of Triangles, both J g^JJ* 

Geometry, 
Aftronomy. 
The Application thereof, in the folution ^Geography, 
of Problems in ^Navigation. 

Fortification. 
Dialling, &c. 

rThe Principles thereof , and thcS™ c ^?Z£ mL 
*Z m4 n n *» *t e„:i;™ l« turner eat or s Chart. 

\ manner of Sailing by 2 The Arch tf a'gteat Circle; 

f Sines. 
, r .Arithmetically, by the Tables of < Tangents. 
^OJWlOgtOgrappaA C Logarithms. 

Or * <^. . - , CScale, and 

dialling : ¥""*+> ^oompsto . 

{.Injirumentallyy by the Se<ftor , Quadrants, Scales , and other Iaftru- 
meats accommodated with Lines for that purpofe. 



^abigaticm : 
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BOOKS 



k 



fe O O EC S of this Authors already Extahfc. 



HIS ARITHMETICS far Fotir Parts, 
viz. Vulgar, Decimal* Instrumental and Al- 
gebraical. %vo. 

The life of the Line <f Proportion, made Eafy, 
and by it to raeafure limber, Sttme % Board } Glafs, 
Pavement y Hangings* Wainfcote, &c. no. 



Or, thi Mathematical Sciences fd methodically 
difpofed, as they ought to be Read and PraSiftd 
by fuch as would attain to a competent profici- 
ency in them by their own foduftry. Folio. 

His R EC RE At ION S> Numerical, Geo- 
metrical, Mechanical, Statical, AftrokoWticdl, Ho- 



His CO MP LEA? SVRVETOR: rometrical, Crypograpbicol , Magnetkal, Automs- 
Teaching the Whole Art of Surveying of Land, tical, Cbymical, Hifiorical. Folio. 



by the Plain Table, Theodolite, Circumferentor, and 
other Injirumottf.' In Five Books. Folio. 
His Arithmetical Recreations. l2o. 
His Geometrical EXERCISES for young 
Sea-men. qto. 

His Geometrical Dialling. 4*0. 
* His Platform fot Pmrthafers , Guide for Bml*., 
ders, and Mate for Meafunrs. 8w. ' 

His PANORGANON: Being the De- 
fcription of a Vnvmfal Quadrant , and the Vfes 
of it in Geometry, Aftronomy, During, &c. \to. 

His Ufe of the G L BE S in Aftronomy and 
Geography; &w. 

His ASTROSCOPIVM: Being the Dc- 
fcripcion and Ufe of two Hemifpheres, Projeded 
upon the Poles of the World. %vo. 

His DIALLING, Plain, Concave , Con- 
vex, Projeftive, RefkOivc and RefraQive. Folio. 
His Second Part of the K*/e cf Proportion. 1 2a. 
His CVRSVS MATHEMAtlCVS: 



His PANARITHMOLOGIA: ABopfc 
of Accounts ready caft up ; Being a Ai/rror for 
Merchants, a Breviate for Bankprs^ a Treafure for 
Tradefmtn, a Platform for Pur chafers or Mirlgs- 
gers, &c. 



He hath now Preparing,and almoft rea- 
dy for the Prtf/J , Thefe Pirw follow- 
ing, w*. 

ATRIGONOMETRIE,Plain2ndSpbe- 
rical ; all Geometrically demonftrated. 
A Trcatifc GEO METRICAL, oi Afkro- 
norm and Geography^ wholly defigned (or Navi- 
gation 5 wherein that Art will be rendred far 
more eafy than hitherto it hath been ufiully 
Taught or PraSifed. 

VRANIA PRACTICA Rcdiviva. 



AD V ER TISEMENI 

* 

TH E Place of the Author's Refidence is about Ten miles from, London Weft* 
ward , at a Place called Soutkal, in the Road between Aft on and Vxbridge, 
and Three miles from Br sin ford t Where he intends to Read the Mathcmaticks > 
and Inftru£t young Gentlemen , and others : And to Board upon reafbnable 
Terms, all fuch as (hall be pleafed to make a more clofe Application to thofe Stu- 
dies: Where fuch Boarders, and others, (during their time of Refidence with 
him ) fhall have the Ufe of all Books, Maps, Globes, and other Mathematical In- 
firuments , as are necefTary for their Inftruttion , till they provide themfelves of 
fuch as they fhall have occafion for afterwards. 

Tou may hear of him, and have an Account of his Terms , and manner of Fro* 
ceedings : By 

Mr. Robert Morden, at the Sign of the Atlas in CornhiS, near the Royal Ex* 
change. Globe-maker. 

Mr. Henry Wyn, at the Sugar-loaf in Chancery-Lane , over againft the Rolls, 
Mathematical Inftrument maker. 

r. "John Thornton, near Goodmans Tard in the Minor ies j Hydografher. 

Henfbaw, near the Hermitage-Bridge in St. Kjtiherincs. 
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I 
I 

Of Digit, Article , Mm , Sgitdr* and £*fe 2V5ww<« 
hers ; and fome Obfervattonr upon them* 

#* l.'^O pafsby the Common Species and H*/» of Arithmetic^ both 

I ftt/gf and Dtcimdy in W&o/e Numbers and Frs&ions ; as alio 

I the Extrs&io* of the £?«*« and C«6e Roorx.; fuppofing my 

'"** fteader to be already acquainted with them ; I (hall proceed to 

treat of (bine other .Numerical Pra&ices, wherein the Properties and iV*- 

wAge j which fome particular Numbers have over others J as alfo in the 

revolving of feveral Enigmiticd One/lions, to recreate the Spirits of the 

Ingenious Student in the Art of Numbers : And I ihall begin with the 

Nine Digits, wit, i, a, j, 4, f, 6, 7, 8, 9. 

... 1 

I. Of the Digit 1. 

The Digit i hath a Property which no other Number hath betides it 
felf ; for it neither Multiplied^ nor Divideth, but leaveth the Number to 
be fo Multiplied or Divided ftill the fame : As if it were required to 
Multiply 36 5 by i , it will ftill be but 36 <; : Alio if you were to Divide 
36 5 fry i» the Quotient will be the fame ; for 1 may be had 36 { times in 
36$ ; and 365 Unites that is multiplied by 1, maKQth itnoradre than 
36 5 : And from hence it alio followeth, that if any ,Ntrmbcrie-divided 
by i 9 there will nothing remain, whereas Numbers divided by any other 
Digit are liable to* - • • 

II. Of tht Digit w* 

If you would multiply readily any number by the Digit 2, it is but 
doubling of that number ; fo 36$ being doubled makes 7 30, which is 
equal to the Produ& of 36$ multiplied by 2. ■ Alfo, if you would 
divide any number by 2, it is but taking the half of that number > fo if 
7 30 were to be divided by 2, the Quotient will be 365, for the half of 

73d is 365. But this Digit number % hath another Property or 

Privilege above any other Digit, Article, or Mixt Number ; for there 
is no other whole Number to be found, which being added to it felf, or 

A mul* 
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a RECREATIONS 

mylliplied ijtit fftlf^ that nialjtjjroducq.rfig^jaa^nuroberj but ? added 
to z, maketh4 for the Sum ; and 2 multiplied by z, produceth 4 for 

the Product, which is alfb the Re&angle or Square of 2. • r And 

it is moreover worth the taking notice of, That no. Square Number, how 
large foever, can terminate Of end with tbq Dust 2. 

• p •.•-.- • ' 
111. Of the digit j. 

A-# yo*yo»d Multiply anf number by $► iothegivinntimbcf addftlle 
* tjlwblethereo^aml the Sum fhall be *qual-td the Produ£k ; lb \6$ mul- 
tiplied by 3, will be 109^ s for the double of 36$ is 73 o, to which 365 
bcitt g add e d , the Sum is 1*95 \ *nd fo muck wmld -34^ multiplied by 

3 produce. Alio, to divide any number by 3, take one thirdpart 

thereof ; foone third pair of iqo<; ift 365,- which is equal to the Quo- 
tient. And with this Digit 3,* rib Square Number can terminate. 



If ybii wttulcf multiply any number by 4, you muft double the dupli- 
cation thereof, and the Sum is the Product; (b the double of 365 is 
'730, -- which doubled is 14^0, and th&tjts the Product of $6$ multiplied 
r by4.' ^ — fad if you woyM drvide any number by 4, one fourth part 
t^eieof is the Quotient > fo'ott fourth part of 14601s 3$?, equal to the 
' ,J Quoticnt. ?,rr < . ■•""*•• * ' • 






V. Of the Digit $. 



% If you wotild multiply aqy number by {, add a Cypher to the given 
number, then the half of that number will be equal to the Product ; 
fo 365 multiplied by 5, will produce 1825* > for if to 36 { you add a Cy- 
pher, it makes it 3650, the half whereof is 182 5, equal to the Product. 
— —On the contrary, if you would divide any number by % f double 
-the number, .and cut off the Iaft figure towards the right hand, ( which 
wjll always be either a % oraCypner) and the remainder fhall be the 

Quotient. So if you would divide 1825 by j, thedoubleof 1825 

is 3650, from which cutoff the o towards the right hajid, and it leaves 
36 coequal to the-Quotientr 

VL Of the Digit 6. 

If you would multiply anjr number by 6, add a Cypher to the given 
number, and take the half thereof, to which add the given number, the 
Sumlhallbe equal to the Produ&of that number multiplied by 6: So 
if you would multiply 365 by 6, a Cypher added to the given number 
makes it 36^0, the half whereof is 1825, to which 36 5 added, it makes 
2190, equal to the ProduQ: of 36$ multiplied by 6, On the con- 
trary. To divide any number by 6, take h^IF the number, one third part 
of that half fhall be the Quotient: So if you would divide 2190 by 6, 
the half of 2190 is 1095, one third part Whereof is 36$, equal tdthe 
Quotient. 
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NUMERICAL. 6 



I. Obftrv&tion. 



• ^ 



C Between thefe two laft mentioned Digits 5 and 6 y there isafecret 
Property j for if you multiply either of them ih themfelves, the 
numbers produced by fuch multiplications fhall terminate in them* 
felves ; fo 5 multiplied in 5, produceth 25 ; and 6 multiplied in 6 

produceth $6, terminating in themfelves 5. and 6. Alio, if 

any greater numbers be multiplied by 5 or 6, they will continually 
terminate or end in $ and 6 ; (6 365 multiplied by c, produceth 
182;, terminating in 5 ; and 1 86 multiplied by 6 > produceth 1 1 1 6, 
terminating in 6. 

II. Obfervdthn. 

C The number 6 hath another eminent Property, for all its aliquot 
parts are equal to himfelf ; as his half ( which is 3 ) f his third 
(which is 2), and hisfixth (which is 1 ), being added together, 
do make 6. And of Numbers that have this Property, there are but 
10 to be found between One, and One Million of Millions , which 
are thefe exhibited in this following Scheme; and in thefe Num- 
bers you may obferve an Order ; for 



every of the Odd Places, as the I, I 

III, V, VII, and IX, do terminate II 

in 6, whofe half is ;, an Odd Num* III 

ber ; and the Even Places, namely, IV 

the II, IV, VI, and VIII, do ter- V 

annate in 8, the half whereof is 4, VI 

an even number. And if you will % VII 

farther proceed to find more of thefe VIII 

numbers, the 20th. number having . IX 

this qualification, will he this, X 
M III 57745i5537^9?i328. 

VII. Of the Digiti. 



6 
28 

486 
8128 

120816 
2096128 

335*°33 6 rt 
5*6854528 

8589869056 
137438691328 



If you would multiply any number by 7, add a Cypher fo the given 
number> and take the half thereof, to which half add the double of the 
number given, the Sum of them (hall be the Produft of the given num- 
ber multiplied by ,7. • So if you would multiply 365 by 7, add a 

, Cypher to it, and it makes 36^0, the half .whereof is 1825, to which 
add 7 jo, the double of 3^ % the given number, and the Sum will.be 
25^5, which is the Produft of 365 multiplied by 7. — On the con 
trary, if you would divide any number by 7. ■ ■Double the num* 

ber given, and cutoff the laft figure to the right hand ; then take the 
ieventh part of that number and double it, and fubftrad it from the for- 
mer number, the remainder iball be the .Quotient. — - — So if you 
would divide 25 5^ by 7, thftt;number doubled is 5 no, from which cut 
off the Cypher to the right hand, and it is 51 r, one feventh part where- 
of is 75, the double whereof js 146, which fubftrafted Jrom 511, the 
remainder is 364, and that will be the Quotient of 2 55 9 being divided 

by 7. And with this Digit 7, no Square Number can terminate. 

A 2 VIII. Of 






4 RECREATIONS 

VIII. Of the Digit 8. 

To multiply any number by 8, double the number given, and fubftrad 
that double from the given number, ( a Cypher being added to the given . 
number), that Remainder fhall be the Prod u ft of the given number, 

multiplied by 8. « -So if you would multiply 36$ by 8, 

the double of 36? is 730, a Cypher added to 365 is 3650 , from 
which fubftraft the double of 26$ , namely, 720, and the remain* 
der will be 2920, the Produ&ot 365 multiplied by 8.— In like man- 
ner, if you would divide any number by 8, take half the number given 
fucceflively three times, the third half (hall be the Quotient of the gi 
• ven number, divided by 8. So if 2920 were a number gi- 
ven to be divided by 8, the half of it is 1 460 , the half of that is 
730, and the half of that is }6j, which is the Quotient of 2920 
divided by 8. And this Digit 8 hath another Property in it, for 
no Square Number can terminate with it. 

IX. Of the Digit 9. 

To multiply any number by 9, add a Cypher to the given number, and 
from that number fubftraft the given number, the Remainder fhall be 
theProduG. ——So if you would multiply 365 by 9, add a Cypher to 
it, it makes 3650, from which fubftratt 365, and the remainder will be 
3285, equal to the Product of 365 being multiplied by 9. — ^ On the 
contrary, if you would divide any number by 9, take the third part of 
the given number twice fucceflively, the fecond remainder fhall be the 

Quotient: So if you would divide j*8f by 9, one third of 328$ 

is 109^ and one third of 1095, is 365, which is the Quotient of 3285 
divided by 9. - 

* ■ 

III. Obfervition. 

f[ This Digit 9 hath a Privilege above all the other Digits ; for if yoif 
take any number, the Nines taken out of the grots fum of that num- 
ber, or of all the parts thereof fcvcrally, the remaining Digit will be 
(till the fame : Example ; In the number 36 there are 4 Nines contain* 
ed therein; and fo if you multiply 9 by 4, it will produce 36 ; and if 

you take the Nines out of 36, they are four alfb. In like man- 

ner, if you take the Nines out of this number 248, it is all one as 
if you fbould take the Nines out of the fimple figures 2,4, and 8, 
which do ma|ce 14, from which 9 being taken, there will remain die 
Digit 5 ; and alio if you divide 148 by 9, the Quotient will be 27, 
which fhews that there are 27 times 9 in 248, and the Digit 5 re- 
maining. 

X. Haw the Nine Digits may bt difpofti infuch Order, that the Number 
1% (ball be accounted in Rink, File, **£ Diagonally, $* times. 

In the Nine Digits there are Four Even» and Five Odd ; now if you 
let the four Even Digits, 2, 4, 6, and 8, at the four corners of a Square, 
and 5 ( which is the auddlemoft of the five odd Digits ) in the Center 

or 



NVMERICAL. 

or middle of the Square, as is done in the Margenc 
then between every two even Digits put fuch an odd 
Digit as fliall make the number in that line both in 
Rank and File 15 ; as between 2 and 4, put 9, which 
together make 15, and (b the reft ; the which 9 Digits 
thus difpofed, 1 5 may be accounted in Rank, Fi/e, and 
Di&gondlj % j 2 times: Example, 



Rank 
2 9 4 

6 1 8 
Rank 



5 



In Rank, 



Rank 




7 S 1 



6 i 8 
RankY; f ^f equal ? Rank} 8 1 6 
2. 15 7 jQto 15.J 

3 7 5J 
In File, 



I 



1 6 8 
8 6 1 



!i 7 6 
6 7 2 \ equal 
7 2 6\to i 5 



i 



(6 



2 7 







Diagonally , 



Diagonal 18 5 sf equal 
Dexter, jc 2 8[ toic. 

< 8 2) 



equal 
to 



IV. Obfervtkm. 



w 



•\ 







Diagonal )6 j 4f equal 
Starter, S5 4 *f to i<. . 

4 6 $ 



M 



inthefetwoy 2^ and 184: For the addition of the AUquoc 
the one, do raakd up the Sum of the other : So 



fno* 



« . 



I 



I 



*5 
44 

The Aliquot I 201 
Parts of xxo<5 n> 
are J xo 

5 

4 



Whole Sum is 284 



The Aliquot \ 7«( 
Parts of 284^ 4/> 



are 



Whore Sum 



XI. Of 
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> , 

XI. Of the Article Numbers, 10, ioo, ioco. 

If you would multiply any number by 10, ioo, or iooo, &c. it is 
done by adding of fo many Cyphers towards the right hand of the given 
* number, as there are Cyphers in the Article number by which you are 
to multiply : So 

*r _, 1 • » J * Cl J \ the Product J , 

If you afe to multiply ^7042 sbycioo ? w iUbe €7^4 2co 

9642 [J vi 000* 196411000 ' 

On the contrary, any number may be divided by an ArtUk Number ; 
by cutting off from the given number fo many figures towards the right 
hand, as there are Cyphers in the Article Number by which you are to di- 
vide: So 

7628 y r-io \ (762.4 

If you would divideo4o86 ^by<ioo J the Quotient will be«34o.ra 

93 2073 ' 1000 J V 9 3 2. & 

And the like of any other. 

■ > 

XI. Of the Numbers n, 12, ij, 14, i5> **> f 7t **» *** I0 - 

i 

If you would multiply any number by any of thefe numbers that hath 
a Unite in the Tenth place, obferye the method following, where you 
may fet down the Product in one (ingle line ; as in the Margent ; 

786 Let 786 be a number given to be multiplied by 12 ; iet 
1 2 them down as in the Margent, and fay, Two times 6 is 1 2 ; 

fet down 2, and keep 1 in mind : — — Then, 2 times 8 is 16, 

9432 and 1 in mind is 17, and 8 over the 1, is 23; fet down 3, 
and bear 2 in mind : Then, 2 times 7 is 1 4, and 2 in mind is 
16, and 8 over 1 is 24 •• fet down 4, and bear 2 in mind ; which x add 
to the laft figure 7, it makes 9 ; fo that 786 multiplied by 1 1, produ- 
ces 9432. And fo of others ; as in Example^ 

4264 60304 

l6 19 

"•-■i<* ■■ m 1 —— ^— » 

6*8214 " U4*776 
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XII. Of Square *nd Cube Numbers. 

It is obferved before, that no Square Number, can terminate in any 
of theie four Digits 2, j, 7, or 8 : Notwithftanding, there are many 
fubtk Proper tiei in Square Numbers : As, 

, i. If from an Unite you do fucceflively add the next odd digit num- 
ber, the fum of thole two Numbers (hall produce Square Numbers : 



A, If 

odd number, the Sum is 4, a 

"[Square Number"; to which if 

you add 5, the next odd Digit, 

.it makes 9, a Square Number ; 



f 1 

4 

9 
16 



5 

7 



4"> 



9 
16 



a 



to which iC you add 7, the. next For '* *S an4" }► makes < 36 J. g 



odd I)igit, it makes 16, a Square 
Number ; and lb oij, as in this , 
.little table, ! 



36 

49 

84 



>7 

»9J 




IOOj 






2. If a Series of Eleven Square Numbers b* ordeVty fee one un<kr 
'.another, the terminating figure of jhe firft, atitj the terminating figure 
of the lad (hall be the fiuriL And fix if the. iqmunadn^Jiyre of the 
firft num^r be a Cypher, the feconf) (ball be i, 
the third 4H^-£Mmh 9* th* fifth 6,. the fiy th 
;( or mtddlcmoft ) 5^ the fetventh 6, the eighth ^j 
<the ninth 4, the tenth 1, the eleventh o^ as uj 
this Table. So iikewife if Cube Numbers be fuo 
tceflively added from Unity t thofe Number* fhal| - 
alio be Square Numbers. 
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XIV. Some Remarks upon the Nine "Digits, as they are Mfpofidin 

the Table, 

J. Of the Digit I * 

Little can be laid concerning this Digit, for that it neither Multiplied 
nor Divideth, bat lea veth the Number which is Multiplied or Di- 
vided ftill the fame : But this you may take notice, of, That any two 
Terms, taken equidiftant from the Middle Term, do make 10, and the 
Middle Term ( which is 5 ) doubled does make 10 alio. 

9, 
So the tc and ^> arc every of them equal to io< 

4 5 

Again ; If you Multiply the laft term ( 9) by the middlemoft term 
( 5 ), that Produdt {hall be equal to the Sum of all the Produ&s added 
together ; for 1, 2, j, 4, ^,6, 7, 8, and 9, added together, do make 45. 

Alfb, If you leave out the laft term ( 9 ), and take the two extreams 
fucceflively , and add them together, every of their Sums £hall be 
equal to 9. 

8 
Asv£ and *> are all of them equal to 9. 

II. Of the Digit 2I 

In the Addition of the Produ&s of the Multiplication of this Digfa 
you have one of every of the Nine Digits, tho not orderly difpofed, 
yet they ftand (b, that if you add the two extreme terms equidiftant 
from the middle term together , the Sum of each of them fhall be 
equal to ( 1 1 J. 

So< and *> are each of them equal to n. 

* 

And if you leave out the laft term 9, then every two extrcam terms 
taken together, fhall be equal to ( 9 ) the laft term. 

7 
As^l and ^each equal to 9. 

8 1 

And again, If you add the numbers in the fourth row under this Di- 
git together, you will find the Sum of them to be 45, which multiplied 

B by 
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by the Digit ( 2 ) makes 90, equal to the Sum of the Produ&s of all the 
Multiplications of this Digit , which ftand io die third Row under 
Digit II. 

1 

III. Of the Digit J. 

In this Digit yoto mayobferve fat in all the reft) that the Produ&s 
of the feveral Multiplications do proceed in an Arithmetical Progreflio*, 
the Common Difference being that of the Digit : So in this of the Digit 
tj 3 ). Wherefore if you add any two terms equtdiftant from the middle 
term,, the Sum of thofe two terms (hall be equal, and the double of the 
middle term equal thereunto alfo : So in this 

3 
6 

9 and 21^ are all equal to 30. 
1 5 doubled J 

In this Digit you may obfcrve, that all the Additions of the Produds 
areorieof thefe three Digits^ tf«. $, 6, or 9 ; and now if you multiply 
every one of thefe ieverally by ( 3 ) the common difference, the Pro* 
duds of each of them wil| be 9, 18,27; which added together do make 
54, which is equal to the Sum of the fourth Row under this Digit ( 3 ). 
And in this fourth Row of Additions, if you add the two extream 
terms, as 3 and 9 together, their Sum will be 12, to which the middle 
term (6) doubled, is alfo equal. 

IV. Of the Digit 4. 

In the fourth Row under this Digit (4) you have all the 9 Digits pro- 
duced ; and if you omit the laft term, every two of the reft added toge- 
ther (hall be equal to 9 ; and the Sum of all that Row added together 
makes 4 5 ; which if yon multiply by the digit (4), the Produ&will 
be (180) equal to the third Row of all the Produces added together. 

V. Of the Digit 5. 

This Digit hath all the Nine Digits in the fourth Row of Additions 
(as the Firft, Second, and Fourth had), and therefore hath the fame 

Salifications ; for omitting the laft term, every two figures taken equi- 
iftant from theextreams, {hall be equal to ( 9 ), and the Sum of all 
that Row fhafl be (4O ; which multiplied by the common difference 
( 5 ) the ProduQ: (hall be ( 225 ) equal to the Sum of all the Produ&s 
of the Multiplications in the third Row. In which Row alio, if you 
add the two extream terms together f 5 and 4$J,the Sum of them ^(50), 
and is equal to the double of the middle term £ 25 ) And fb alfo in the 
fourth Row, if you add the two extream Digits (9 and 5 J together, 
their Sum ( 14 J fhall be equal to the double of the middle term ( 7 ). 
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VI. Of the Digit 6. .' ; 

This Digit hath the fame qualifications as had the Digit ( 3 ), for all 
the fourth Row of Additions are one of thefe .Digits 6, j t or 9 : And 
omitting the laft term, every two terms taken equidiftant from the ex- 
treams, fhall be equal to 9, and the fum of all of them equal to 54, 
equal to the laft number of the third row : And in the third row, if you 
add any two numbers equidiftant from the two extream s, their fum will 
be 60, equal to the double of the middle term (jo). And farther; 
the fum of the fourth row being (54), that multiplied by ( j ), a 
number lels by one than (6 ) the common' difference (Jbecaule jt ex- 
ceeds 5 ), the Produd will be 270, equal to the fumor all the Products 
in the third row. 



II 



1 »• * 
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VII. Of the Digit .7. 

] 

In this Digit fas in all the reft) the third row, which p roceeds by 
multiplying of the Digit 7 into all the other Digits, defcerids in Aridr- 
metScal Progreflion, the common difference being (7); audio if you 
add the two extream numbers together, as ( 7 ) and ( 63 ) y the lb m of 
them will be (70), which will be equal to the double of the middle 
number ( $ 5 ). And the like will be by the addition of any two of theta 
equidiftant from the two extreams, or from the middle number, 

(14 56? 

As<2i and 49> are all of them equal to 70. 
(i8 423 

And fb is the double of ( j 5 the middle term alio ) equal to 70. / ' ' 

■ 
4 

Again » the laft number in the third being ( 63 ) multiply it by. (5), 
a number lels by 2 than the common difference, and the Produ<5t will 
he ( } 1 5 ) equal to the fum of all the Produds in that third row added 
together. 

VIII. Of the Digit 8. 

In this the third Row increaies by an Arithmetical Progreflion, the 
common difference being ( 8 ) ; fo that the two extream terms ( 8 and 
7 2 J being added together, do make (8o ), equal to the double of the 
middle term ( 40 ), and fb any two that are equidiftant from the middle 
term : And for the (urn of them, multiply the laft term ( 72 ) ty ($J 
and theProduft will be ( 360) equal to the fum of all the Produosin 
the third row : And for the fourth row, they all defend till they come 
to ( o ) the laft being ( 9) as it is in all the other Unites. 

IX. Of the Digit 9. 

The third row under this Digit proceeds in an Arithmetical Progrefli- 
on, fothat the two extream terms (8 and 81 ) make (90 ), equal to 
the double of ( 45 ) the middle term ; and fb do any two' of the reft 
that are taken equidiftant from both the extreams, or from the middle 

B a term 
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term ( 45 ) ; And for the fum of the numbers in this third row, the laft 
number (81) multiplied by (5) gives (40?) for the fum of alt 
that row. As for the numbers (or Sums ) in the fourth row, they are 
all equal one to the other, namely (9), and they being all added toge- 
ther their fum is equal to the lift term in the. third row. 
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CHAP. II. 

Of Comparative Arithmetick ; or of the Relation of 

Numbers in Quantity. -: 

Comparative Arithmetick is performed by Numbers, as they are con* 
fidered to have relation one to another in Quantity or Quality. 

u Relation in Quantity ] is the reference or refped that the Numbers 
themfeives have one to another .- As when the companion is made be* 

tween 6 and 2, or 2 and 6 ; 5 and 3, or j and 5. And here the 

numbers propounded are always two, whereof the firft is called the An- 
tectJtmt, and the fecond the Ctmfeqnent ; ft) in the firft Example 6 is the 
Antecedent^ad zthcCoafequent ; and in the iecond, 2 is the Antecedent, 
and 6 the Confeqnent. 

2. Relation in Quality ], confifts either in the Difference, or elfe in the 
Rate or Reafon that is found between the Terms propounded. 

$. Difference.'] The Difference of two numbers is the remainder which 
is left after Subtra&ion of the lefler out of the greater i fo 6 and 2 being 
the Terms propounded, 4 is the Difference between them, for 2 fiibttad* 
edfrom6, the remainder is 4. 

4. Rateta Rtsfo*. 3 The Rate of Rtafam between two numbers, is 
theQMtJwtof die Antecedent divided by the* Confeqaent : So if it be 
demanded what Rate or Reafon 6 hath tot ; the ^Infweris, Triple Res: 
fon ; for if you divide the Antecedent 6, by the Confequent 2 , the 

Quotient will be 3, % being contained in 6 juft three times. — -In 

like manner is there fub-tripe Reafon between 2 and 6 ; for if you di- 
vide 2 by 6, the Quotient is J, or 3, becauie 6 being not found once in 2, 
there remains 2 for Numerator, 6 the Divifor being the Denominator. 

This Rate or Reafon of Numbers is either Equal, or Unequal. 

5. Equal Reafon'] Is the relation that equal numbers ha ve one to ano- 
ther, as 5 to y,— — 6 to 6,—*-— 7 to 7, &c. For here, one being di- 
vided by the other, the Quotient is always an Unite ; for if it be de- 
manded, how often 5 may be had in 5, the anfwer will be, 1, or Unity. 

6. Vnequal Reafon ] is the relation that unequal numbers have one un- 
to another ; and this is either of the Greater to the Leffer, or of the Left 
to the Greater. >-Z/neaual Reafon of the Greater to the Lejfer ], is, 
when the greater term is Antecedent, as of 6 to 2, or 9 to 7, and the 
like J for here the Quotient of the Antecedent divided by the Confe- 
qaent! is always greuer than Unity ; fb 6 divided by x, the Quotient b 

J, and 9 divided fay 7, is 1 L Bat Unequal Reafon of the Leffer to 

the Greater ], is, when the lefler term is Antecedent, as of 2 to 6, or 7 
10 9 &c, « And here the Quotient of the Antecedent divided by 

the 
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the Confequent, is always left than Unity ; (b 2 divided by 6, the Quo 
tient is %, or j, and 7 divided by 9, is \ 

Each of thefe kinds of Unequal Reafon is again fubdivided into Five 
other kinds or varieties j whereof the three firft are Simple, and the 

'* other two are Mixt. The Simple kinds of Vnequal Reafon are, 

(1.) Manifold. (2.) Super particular. (3,) Super par titnt. 

7. Manifold Reafon of the Greater to the Left J, is when the Confe- 
quent is contained in the Antecedent divers times, without any part re- 
maining ; as 4 to 2, 8 to 4, 1 6 to 8 ; which is called Double Reafon, 
becaufethe Lefs is contained twice in the Greater } fo 6 to 2 h Triple 
Reafon, an<L8 to 2 Fourfold Reafon, 0-f, And here, the Quotient of the 
Antecedent divided by the Confequent* is always a whole number; as 
8 divided by 2, the Quotient is 4, a whole number. — The oppofite 
of this kind, viz,. Of the Lefs to the Greater y is called Sub+manifoldi 
Examples hereof are, 2 to 4, 4 to 8, 8 to 16, &c. Alio 2 to 6, 2 to 8, 
2 to 10, &c. \ 

8; Super particular Reafon of the Greater to the Lejfer ], is, when the 
Antecedent contains the Confequent once ; and befides, an Aliquot part 
jof the Consequent ; that is, one half, one third, one fourth, or one 
fifth, &c. of the Confequent ; as 3 to 2, 4 to 3, 5 to 4, 6 to j , and the 
like: So here, 3 divided by ?, the Quotient is 1 1 > ancf 4 divided by $, 
the Quotient is 1 \ ; 5 by 4, the Qyotient is 1 \ ; wherefore I (ay, 2 and 
half 2 ( which is 1 ) do conftitute 3 ; fo j, and| of ? do conftitute 4 ; 
and fo of the reft. * ■ For here, the Quotient of tne Antecedent di- 
vided by the Confequent, is a Mixt Number, whole whole part, and the 
Numerator of the Fradion, is always an Unite* The oppofite Rea- 
fon of this kind is Subfuperpartieular, as 2 to 3, 2 to 4, 4 to 5, f to 6, &c. 

9. Superpartient of the Greater to the Lefs], is, when the Antecedent 
contains the Confequent once, and divers parts of the Confequent be- 
fides; as 5 to *, 7W5, 7to a, 8 to Si 9«M, 11 W7, &c Here 5 
divided by j, tne Quotient isi |, and therefore 5 contains 5 once, and 
I of 3, which is 2, and they two together do conftitute {• - -Here 
the Quotient of the Antecedent divided by the Confequent, is a Mixt 
Number j whofe whole part being a Unite, hath always for the Nome* 
rator of the Fra&ion a Number compofed of more Unites than one ; 
lb the conference being made between <; and 3, and 5 the Antecedent 
being divided by 3 the Confequent, the Quotient is 1 1 —The oppo- 
fite of this Reafon is Subfuptrpartient ; Examples hereof are, 3 to 5, j to 
7> 4 t0 7> 5 t0 8, 5 to 9, 7ton, cfr. 

The Mixt kinds of Unequal Reafon are two, viz. ( 1.) Manifold Su- 
perparticular. And (2* J Manifold Superpartient. 

10, Manifold Superparticular Reajbn 2, is, when the Antecedent con- 
tains the Confequent divers times, and an Aliquot part of the Confequent 
befides ; as 5 to 2, 10 to 3, 17104, 21 to {, and tne like* —Here the 
Quotient of the Antecedent divided by the Con&quent, is a Mixt Num- 
ber, whofe whole part confiftingof more Unites than one, hath always 
an Unite for the Numerator of the Fra&ion annexed unto it ; fo 5 di- 
vided by 2, hath for the Quotient 2 §, and 2 1 divided by 5, the Quoti- 
ent 
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ent is 4 1. ——And the oppofite of this Reafon is Submanifold S u pir par- 
ticular \ as 2 to 5, 2 to 7, JW7, 4 to 9, &c. 

it. Manifold Super part ient Reafon], is, when the Antecedent contains 
the Confequent divers times ; and divers parts of the Confequent be- 
fides ; as 8 to j, 17 to 5, 19 to 4, 28 to 5, &c. — Here the Quotient 
of the Antecedent divided by the Confequent, is a Mixt Number, whole 
whole part, as alio the Numerator of the FraCtion annexed unto it, is 

always a number compofed of more Unites than one : So 8 divided 

by;, the quotient is 2 1, and 28 by 5, the quotient is 5 j, &c. —And 
the oppofite hereof is Submanifold Super part it ion ; as j to o , 5 to 17, 4 to 
19, 5 to x8, and the like. 

Thefe are the feveral Varieties of the Rates or Reafons that are found 
among Number s\ fb that no two Numbers can be named, but the 
Rate or Reafon between them is comprehended under one of thefe 
laft Five 



CHAP. III. 

Of Arithmetical , Geometrical, and Mufical 

Proportiow. 

I. Of Arithmetical Proportion. 

ARithmeticai Proportion ( or Habitude J is an equality of Differences : 
That is to fay, when feveral Numbers have one and the lame Dif- 
ference*. And this Habitude is twofold, viz. ( 1. ) Continued. ( 2. ) Dtf 
continued. 

1. Arithmetical Proportion Continued*], is, when of feveral Numbers, 
the Second exceedeth the Firft, by the fame number of Unites, as the 
Third exceeds the Second, and as the Fourth doth the Third ; and fb 

, in infinitum. 

As thus , 

*> 2, $, 4, 5, 6 y 7, 8, 9, 10, ir, 12, &c. do differ from each 

other by ( 1 ), or One Unite. And 1, j, 5, 7, 9, &c. differ by 

(2) or Two Unites. Alfo 1, 6, 11, 16, 21, 26, &c. differ by (5) 

or Five Unites. And this Orderly proceeding of Numbers from the leffcr 

to the greater, is that which we properly cm Arithmetical Progreffion. 

2. Arithmetical Proportion Dif continued ], is, when the Second Num- 
ber exceeds the Firft, by the fame number of Unites as the Fpurth doth 
the Third ; but not as the Third doth the Second. 

As for Example ; 

x > 3 9 7> 9> are four diftinft Arithmetical Proportionals Dif continued. 
For 1 exceeds 1 by the fame number of Unites ( w*. 2 J as 9 ex- 
ceeds 7, but not as 7 doth $. So again, 2, 7, 10, 1 5, are four Artth. 

metical Proportionals Di/continued ; for ? exceedeth 2 by ( 5 ), and fb doth 
15 exceed 10 ; but 10 doth not exceed 7 by ( f ), but by (3 ), And 
' this is Arithmetical Proportion Difiontinued. 

II. Of 
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II. Of Geometric*} (Proportion. 

Geometrical Proportion, or Habitude ,3 b the equality of Ratttrs ; or it; 
is that which {hews whit part or parts one Number is of another j 
— Or more plainly thus $ It is an Increafe by a Common Multiple 
cation. 

Sothefe Numbers, i, 2, 4, 8, 16, 32, 64, efc. are Numbers in Gtome- 
tried Proportion, where the Common Multiplier is £ 2 3, that is, the firft 
multiplied by z, produceth the fecond ; the fecond multiplied by 2, pro4 
duceth the third, and ft) on i* infinitum. ■ ■ . Or in thefe Numbers^ 
|, 9, 27, 81,24$, efc. where the Common Multiplier** [j.] And thi| 
is called Geometrical Propeflion. 

Of both thefe kinds of ProgrefRon I have inferted Tables. 

Arithmetical ftrogreffion, the Common difference 

being 



O 

3 

o 




CD 



g 



2 1 . 

o 







• * 
8 

1? 
16 

20 
24 

28 
52 

40 

44 
48 

52 
60 



'i 



72" 
76 

Bo 
84 
88 
93114$ 

100 j 125:1 



5 
jo 

*% 

10 

*5 
3° 

35 
40 

4* 

5o ! 

55 
60 

65 

70 

75 
80 

8* 
90 

95 

100 

105 
no 



I 



12 

18 
24 

3<* 

41 

4* 

54 I 
60 

66 



78 
84 

90 
96 

I02 

I08 
114 

1 20 

i*8 
144 

15© 



a 






o 

3 



7 
H 

XI 

28 

35 T 
42 

49 

*3 

70 

77 
84 

9 l 
98 

05 
12 

19 
x6 

40 

47 

54 
61 

68 
75 



« 

8 

16 

M 
3» 

48 

64 

80 
88 
96J 

104 
iix 

120 

128 

136 

144 

x 5 2 

160 

168 
176 
184 
192 

200 



1 



9 
18 

»7 
3* 
45 
54 

*3 
72 

81 

90 

8 

*7 

35 

44 

53 

62 



1 

'O 



8 
9 1 



207 
216 
225 



10 

xo 

3o 

40 

5° 
60 

II 

pO 
OO 
IO 
20 

3° 

40 

*° 
60 

70 
80 
90 
200 
210 
220 
230 
240 
x$o 



ri 



i 



• 4 



&* 



i6 



RECREATIONS 



geometrical Vrogreffion* 
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1,000,000,000 

10 ,000,000,000 

* 100,000,000,000 

1,000,000,000,000 

1 0,000, 000,000,000 

1 00,000,000,00 0,000 

1 ,000,0,00,000,000,009 

10,000,000,000,000,000 

100,000,000,000,000,000 

J ,000,000,000,000,000,000 

1 0,000,000,000,000,000,000 

1 00, 000,000,000,000,000,000 

1,000,000,000,000,000,000,000 

1 0,000,000,000,000,000,000,000 
1 00,000 ,000,000,000,000,000,000 

1,000,000,000,000)000,000,000,000 

10,000,000,000,000,000,000,000,000 
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3 

4 

5- 
6 

7 

8 

9 

o 

I 

2 

3 

4 

$ 

6 

7 
8 

9 
20 

21 

22 

23 
24 

25 
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In this Progreffion it is vifible, how Addition and Subtraction in Arith- 
metical Progreffion, anfwers to Multiplication and Divijion in Geometrical 

Progreffion. For, As in Geometrical Prcgreffion % 1000 multiplied by 

100,000, produces 160,000,000: So ill Arithmetical Progreffion, the 
numbers anfwering to 1000, and 100,000, are (3) and (<,) which being 
added together make (#,) which anfwers to this Produa 100,000,000. 
And again, As in Geometrical Progreffion (1 00, 000,000) being 
divided by ( 100,000^ the Quotient is (1000 J So in Arithmetical Pro- 
greffion, If from the correspondent number, belonging to the former 
Produil 100,000,000, (v/z,.$ y ) you fubtraft any of the other correfpon- 
denc numbers, w*. ($,) the remainder will be the other correfpondent 
number (viz. 3,) which anfwers to 1000. 
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III. Of Mufical froportion. 



Mufical Proportion or Habitude^ is, when the firft number hath the 
fame proportion to the third, which the difference between the firft and 
fecond hath to the difference between the fecond and the third. 

As in thefe numbers [ J > 4, 6,] whereas 3 is the half of 6 : So 1, which 
is the difference between 3 and 4 the half of 2. 
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CHAP. IV. 

Numerical Theorems. 

L If Numbers (how manjfoever) exceed one another by an equal Interval ; 
the Interval between the Great$ft and the Leaft, is Multiplex of that 
equal Interval : according to the multitude of the Numbers propounded, 
lefs by One. 

LET the numbers propoled be thefe four 1 , J, j, 7, whofe common 
Interval is 2. Then (by the Hypothefis) 6 is the Interval between 

the Greateft 7, and the Leaft i. And fikewife the three numbers 

2, 2, 2, are every of them equal to the common difference, and equal one 
to the other. And the multttude of them (viz. three) equal to the mul- . 
tkudeof the number given, (viz. four) left by One. — Ahdlaftly, The 
Aggregate of thefe three numbers (viz. fix) is equal to the Interval be- 
tween 7 the Greateft, and 1 the Leaft, viz. 6. 

II. #" Numbers (how many foevtiy contain the one the other by an equal 
Ratio, then the Greateft of thofe Numbers, is Multiplex of the Powers 
of the Denomination of that equal Ratio multiplied by the Leaft \ accor- 
ding to the Multitude of the Numbers given, left by One. 

LET the N/tmhers given be thefe four, i*'*.i,6, 18, 54. And let the 
Denomination of the Ratio be j. Then (by the Hyfothtfis) the firft 
multiplied by \ (the equal Ratio) is equal to the (econd (w*. 6,) and the 
fecond multiplied by (3) is equal to the third (wx. 18) and the third mul- 
tiplied by/;) is equal to the fourth (viz. 54.J Etfako. 

C The 
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1 Second] 1 6 | 2 I 2 into j». (The firft Power of thtf 
T . ; J S ] ! "a J Ratio, or the iiogfe Ratio. 

Iap 1 Third f£ j iS{ $f 1 liotofcioto j. (The fecund Power of 

j I ■ f.S I the Ratio, or the Ratio f^red. 

{ Fourth j J 54 j 2into?,into jynto 3. (The third Power 

t J t J l of the Ratio, or the Ratio Cubed. 

. , 4 

. Or, let the four Numbers he 1, 3, 5,7, and the common difference a. 
Then, 

Firft 1 ri: 2/i 
T - iSecond f S N j t •* 1 1 more by 2. 

iThird f|2 y^L §*Ji moTebyi, more by a. 

Fourth 3 \. 7 5 >a 1 j more by 2, more by 2, more by *, 

Here the Greatefl: Term (7) is equaJ to the Lcaft (i 9 ) and as maoy 
differences as there are more Term befides the 2>^? (viz. fix.) And 
therefore the Greatefl Term 7, left by the Leaft 1 , {viz. 6) is Multiplex 
of the Difference, according to the number of Terms lefs by One. 

III. If there be three Numbers in Arithmetical Proportion ; the Sum of 
the two Extreams is equals* the double of the Means. 

LET the three Numbers be % t 4, <5, whole common difference is 2I 
Then, 
The firft Term a, is only x. 

The lecond Term is 2, more by the difference once (viz. 4.) 
The third Term is z, more by the difference twice (viz 6.) 
And ib it is evident, that twice (2) the firft Term, more by twice 
the difference (4) is equal both to the Sum of the firft and third Terms ;< 
3fldalib to the double of tbe mean tern) (4,) for x and 6 is 8 ; and fir 
alfo is the double of 4. 

/ • • 

IV. Jf three Numbers £e ^Proportion, the Number contained under the 
Extreams, ise^mlto th$ Square msde of the Mean : And if tbe Nora- 

. bcr contained under AfoExtream*, be equal to the Square of the Mean, 
tho/e three Numbers /ball fa ip fr of or Hon. 

LET the three Numbers De'fca, 6, 18.) 
And Jet the common Ratio be (3.) 
The firft Term is (2.) 
The (econd Term is 2 into % (viz. 6 .) 
The third Term is 2 into the Square of ? (viz. 9) equal to 1 8. 
And from hence it is evident, That the firft Term drawn into the 
third (viz. 2 into 18,) is equal to 2 into 2 (vie. 4,) and that into the 
Square of j the common Ratio (viz. ) For 2 into iS 7 is equal to (36.) 
And lb is 4 the (quare of 2, iato 9 the fquare of 3 equal to 36. There- - 
fore, the Product of the firft multiplied by the third) is equal to the 
fquare of the Mean. 

•V. If 
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V. If there be four Numbers in Arithmetical Proportion; the Sum of the 
fir ft and fourth ', // equal to the Sum of the fecond and third. 

ETthe four Numbers be in continual Proportion, asthefe 4, 12, 
, ao, 28, whole commbn difference is (8.) 

. * Firft J.<2 t 4- 
T , ] Sccondf Z ) 4, and once the Difference %,(viz. 1 2.) 
ie ) Third £ 53 j 4, and'twice the difference 16, (viz. 20, 
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4, and'twice the difference 16 , (viz,. 20.) 
' Fourth JH €4, and thrice the Difference 24, (viz. 28.) 



Again, Let the four Numbers be four difcontinued, Proportionals ; as 
thefe, 4, 12, jo, 38. And their common difference (8.) Then 

fFirft ). a [4. ' . 

_, j Second ] g j 4, and once the Difference 8, (viz.. \%.) 
The 1 Third [§ j 30. 

I Fourth J H { 30, and once the Difference 8, (viz. i8.) 

In the four Continual Proportions 4, 12, 20, 28 it is evident, 

That twice the firft term 4 (viz. 8.) more by thrice the difference 8 

(viz. 2^) is equal to (32,) which is both the Sum of the Extreams, 

(4and 28,) and of the Means (i% and 20 ) Alfb, 
In the fou r difcontinued Proportionals 4, 1 x, ? o, 3 8 , it is alfb as evident, 
That the firft term 4; more by the third term 30, more by once the 

difference 8, is equal to 41, which is equal to the Sum of the Extreams 

(4 and 38,) andalfo of the Means (iz and 32.) 

VI. If there be four Numbers in Proportion,.^ Number produced of the 
firft and fourth, (ball be equal to the Number produced of the fecond and 

■ third. And if the Number produced of the firft and fourth, be equal to 
that produced of the fecond and third; Thefe Four Numbers jbaS be 
Proportional. 

ET the four Term* be four Continual Proportionals^ as thefe (2, 6, 
1 8, $4.) And let the compnon Ratio be (3.) Then, 
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Firft J w i2. 

SecondC g I2 into 3, (w*. 6.) 

Third C S J a into the fquare of 3 (i//#. 9.) 

Fourth -^* l x into the Cube of 3 (viz. 27.) 



Again, Let. the four Numbers be four Difcontinued Proportionals, as 
thefe, 2, 6, 54, 162, and the equal Ratio (3.) 

C Firft 1 2 ex. 

Thee ec ? n< *> i ) 2 * nt0 tne coffl^ 00 Ratio 3 (w*. 6.) 
Yrhird f 5 154. 

£ Fourth J 7 * ( 54 into the common Ratio j (we. 162.) 
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In the Continual Proportionals it is evident by the Multiplication 
of Powers: 

For the fquare of the firft term l (viz. 4,) multiplied by the Cube 
of (3) the common Ratio (viz. 27,) the Produft will be 108, which is 
equal to 2 the firft term, multiplied by 54 the fourth term^ and alio of 
1 8 by 6 y the two mean terms multiplied into each other. 

In the four DifconUnuei Proportionsls 2, 6, 54, 161, it is alfo as 
evident. • 

For, 7. (the firft term,) multiplied into 3 (the commoa Ratio) pro- 
dueeth (6,) and that into the third term 54, produceth 324; which is 
equal, both to the Produd of 2 into 162 (the two Extreams >) and alfo of 
Sinto j4,. thetwoMwfcr. 

VII. In all Continual Arithmetical Progreflions, the Sum of the Extreams 
it equal to the Sum of any two of the other Means, taken equidiftant from 
the Extreams, and to the double of the middle Term ,* when the Number 
of Places be Odd. 

1' ET there be tfaefe (even Numbers in Continual Arithmetical Progreflion, 
_j viz. 3,6, 9, 12,' 15, 18, 21, whole common difference is j. 
Firft, Thele. four Numbers j, 6, 18, 21, are four Proportionals : 
therefore (bf the Vth hereof) The Sum of their Means, and the Sum of 
their Extreams are equal. 1 

C 3 and 21, the two Extreams? 
For die Sum of< Aare equal to 24. 

£6 and 18, the two Means, 3 

Second^, Thefe four Numbers 6, 9, 15, 18, are four Proportionals', 
and therefore; The Sum of their Extreams and Means are equal. 

C6 and 1 8, the two ExtreamsQ 
For the Sum of < > > is equal to 24. 

C9 and 1 5, the t wo iWf4».r, 3 

Thirdly, Thefe, three Numbers 9, 12, 15, are three Proportionals \ 
and therefore (by the fame Vth hereof) The Sum of the Extreams is 
equal to the double* of the M earl. 

S 9 and 1 $, the two Extreams, j> 
/are-equal to 14. 
12 and 12, the Meandoubled,\ 

And toi and 1» are all equal one to another, viz. %&? 

1° I >\ 

I ii doubled J 

x 1 

VIII. I» 
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VIII. In Geometrical Proportionals Continual (how many foever the 
Places he) the ProduS of the Extreams is equal to the ProduQt of Any 
two of the Mean Terms, iquidifi ant from the Extreams, and of the 
Square of the Middle Term ; when the Number of Places be Odd, 

LET the Number of Terms be (even, viz. 2, 6, 18, 54, 162, 486, 
j 1458; and their common Ratio $. 

Firft, Thefe four Numbers x, 6, 486, 1458, are four Proportionals ; 
and therefore the Produff of the two Extreams ftpll be oqual to the Pro- 

^tf of the two Mwr/: So 

» 

Ci into 1458, the Extreams,? 
The ProduQ: of < > is equal to 1916, 

C.6 into 486, the Means, -> 

^ 1 

Secondly, Thefe four Numbers 5, 18, 161,486, are Proportion*!* : 
And 



C 6 into 481, the Extreams ft 
TheProduaofS 



v 18 into i6t) the Means, 



is .equal to 1916. 



Thirdly, Thefe three Numbers 18, 5^ 16%, are three Proportionals ; 
and therefore the Pro4*8 of the two Extreams, is equal to the iStaure of 
theAfocff. For 

f 18 into io* i, the two Extreams,'* 

The Product ofs >ifi equal to. 2,916. 

^ 54 into 54, the Mean into it (elf,* 



I '111 * 



a»HaJ^ l ; n » A J 486 tare all equal one to the other, and each 
AndfiH lg t into «? J 6 ^ ofthSi equal to t9 i6. ' 

, 1 54 J Square V ' 






CHAP. V. 

Concerning the Rule of Three, or Golden Rule, 

both Single and Compound. 

THIS Rule may (and mod properly) be called the Rule of Propor- 
tion ; for that it teacheth (in any cafe) by having Three Num- 
ber $ given, to find a Fourth, which £hall be in Proportion fd them ; A n .d 
for the Reafbn of the manner of Working tnis Rule, the theorems deli- 
vered in the foregoing Chapter will be Su|>lprvient. 
Now, this Rule is either Single or Confound. 

1. Of 
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I. Of the Single fyde of Three. 

The Single Rule of Three, is, When Three Numbers are Given, and 
a Fourth Proportional Number required. And this Rule is either 
Direct 7 or Inverfe, or Reciprocal. 

I. OfDireft. 

i 

The Single Rule of Three Direct , is, When Three Numbers ire given, 
and a Fourth is demanded, which bears the fame Proportion to the Thirds 
as the Second bears to the Firft, — As in this following Example : 

If 4 Acres of Ground cojl 80 /. What mil 8 Jcres of the dike Ground cojl ? 

For the tfetter understanding of this Operation, look back to the VI* 
Sett ion of the foregoing Chapter, where ypu (hall find it demonftrated : 
That, If there be Four Proportionals, the Produff of the Firft and Fourth, 
is equal to the Product of the Second and Third. 

Wherefore, In this Example, 
If the ProduQ of 8 in 80 (the fecond and third Terms) produce 
6ao; If that 640 be divided by 4, the firft terra, the Quotient will be 
160 j and is the fourth Proportional fought. 

And for Proof of this, 
Let the fourth term found (yiz> 160,) be multiplied by the firft term 
(4,) the ProduQ will be the fame with the ProduQ of the fecond term 
(80,) multiplied by the third term (8,) namely (640.) 

And from hence we may argue thus, 
If the ProduQ: of (80 by 8) be equal to the Produft of (4 by the 
unknown number) 

Then, , 

The Quotient will be the very fame, whether I divide the ProduQ: 
of (80 by 8,) or whether I divide the ProduQ: of (4 by the unknown 
number) by 4.. For either oftheProduQs being 640, the Quotient muft 
needs be 160. * 

And now it is manifeft", 
That if I multiply 4 by a 160, and divide that ProduQ back again 
by 4, it will give 160 for the Quotient : Becaufe, Whatsoever Multi- 
plication doth, is undone again by Divifion. And this is the true and 
genuine Rea/bn of the Operation of the Rule of Three. 

And that is to fay, 
As (4) is found in (2d) juft 20 times ; lb (8) is found in (160) juft 
20 times. * 

Or thus, 
As 4 multiplied by 20 makes ( 80,) fo (8) multiplied by (io)makes(i6o.) 

Another Example. 

If Sol. mil buy 4 Acres of Land, How many Acres mfli6o I. buy ? 

/ 

If you divide the ProduQ of 4 into 160 (viz. 646) by f8o ; ) the 
Quotient will be (8.) For, as (80) contains (4) -20 times, lb (ido) 
9 being divided by (20,) the Quotient will be (8 j alio. 

2, fyverfi, 
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S; lnve/fe % {tf Refyrocat.} 

* 

?£e <S«g/e /?»/e of Three Inverfe, is, When there are 7/&ree Pbmkri . 
given, and a Fourth required, which fhati bear the fame Fropori 
tto» to the Second, as the Third doth to the Fir ft t 

'" ■..<?•*-'' " 

AsifttbisExMftplek 

If 4 certain quantity of Pecks of Oats frill toty 8 Horfes for n days ; 
How many days mM the fame quantity of Peeks keep 16 Horfes ? 

Caution; 

The moft Authors that h we wit vf Arifhttietick, have mode mo diftinti 
Rules of this Golden Rnle^oalling the one DixeSt^and thither Inverfe } 
4 whereas fin truth} they are but One 1 Only care mufk fe taken how td 
place theTerms given. 

$0 in this Exjumpk, Look what Proportion 16 Hories bcarto 8 Horles ; 
the like Proportion do i z days bear to a fourth number of days : And 
the Terms ottcbt to be thus placed. 

As 1 6 Horles, to 8 Horfes ; lb i i days to 6 days. And then the Ope-' 
ration is the very fame as before : For the Produd of 8 by ts is (96,) 
which being divided by 1 6, the Quotient is (6) days. . 
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II.' Of the DoM, or Cempmnd Q(uU of Thrtel 

* ■ 

HE Double, ox Compound Rult of Three, is, WhenrndreNuinbeiS 
than Three are given « Add It is either bireti or ItroerJL 

' m * w m 

t Diretf. 



Example 1. If A, Men fiend 19 PoundJn 3 Month* } How mm*? Pounds 
mil S Men /fend in g Months ? 

The Solutionis thus performed. 
(*0 If 4Meofpe^d 19 Pound, wteft will 8 ^fg*o^ , 

Set the Numbers thus. 

* 

Men Pounds Men Pounds 

'4 .1* 8 . 38 . . , . ;> 



^ t 



For 1 9 to 8 (the two Me4aTermt*)fMte£i*.2i ^nicbdWdrf by 4 
(the given Extreom) the Quotient is 3 8 (the Cfcbtf iSMta**) • 

(x.) if 38 Pound be ffent by **i nattier of Men in- f Month* r Hn 
many Pounds mil toff** by the fym^number of AJMfcf Mdntk J 

f r 

» "j* » • t -. 'It •»••»-'" * « t ."• 

. SettheNoflaberatiusj ' ;.'. .' • -j «v 
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Months Pounds Months Pounds 

3 J8 9 114 

For, 
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For }8 in 9 (the two Metn Term) produce 342 ; which divided 
by I (the given Extretm) the Quotient will be 114 (for the other 
Extretm) And fo many Po/wwfr will 8 Men fpend in 9 Months. 

4 i * 

IL Invtrfc. 

Example 2. If <) Bufhels of Ott swill ferve 8 Horftsfor 12 days \ How 
many days will 24 Bufbelsferve 1 6 Z/or/fr ? 

The Solution is thus performed. „ 

.1, As 9 Buflhcls is to ix days, fo is 24 Bufhels to jx days. 

Set the Number thus. 



'< 



Bufhels 
> 9 



Days 
12. 



Bufhels 
*4 



Days 



For, ix in %a (the two M«w,) produce x88, which divided by 9 
(the given Extresm,) the Quotient is Jx (for the other Extretm.) 

a. As 16 i&rykisto8 Horfes ; fo is3xD4/*to 16 Days. 

% 

Set the Numbers thus. 



Horfes 
16 



Horfes 

8 



Days 
3* 



Days. 
16* 



1 

For 8 in 2 2 (the two Means) produce 256, which divided by 16 
(the given Extream,) the £**/«** will be, 16 for the other Extream. 

And letthis fuffice for the Rm>» of the Operation of the Golden Rule. 






CHAP. VL 

« 

Of tbe Incrthfe of Swne, Com, Sheep, e>c. 

L flf Swine. 






Vnto what Sum of Money may all the Pigs that One Sow, with Ml the 
■j Pigs of hr Rate, and the Inereafe iffuing of them, in Twelve lears 
time, amount unto ?'.'.. 

■ 

jfe the Sow brings forth but fix Pigs at a Litter, of which we 
wSl allow two to. be Barrow f which is as little as can be fuppofed.) 
And then imagine that every of thofe four , bring as many every 
Year; and the inereafe of them the like, during the Term of twelve 
Years* 

This 
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This is performed by Geometrical 
Progreffion^ where the common Ratio 
is 4, and the Sum of all the Numbers 
is, 2x3 696120, i.e. Twenty two Millions, 
369 thoufand f Six hundred and twenty 
Pigs. ' * 

Now for the maintenance of thefe 
Pigs : Suppofe Five (billings be allowed 
for to maintain one of thefe Pigs for a 
Tear, (which is little enough, for it is 
not half a Farthing a day,) yet there 
rouft be 22569620 Crowns to maintain 
them all for one Year, which number 
being divided by 4, the Quotient will 
be 5592405, which is Five Millions , 
Five hundred ninety two Thou/and, Four 
hundred and five Pounds Sterling for one 
Year. 
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The Increafe. 

> 


Year. 


4 


1 


16 


11 


*4 


in 


z$6 


IV 


1024 


V 


4096 


VI 


• 16384 


VII 


<*5S?6 


VIII 


262144 


IX 


1048576 


X 


4194304 


XI 


10777216 


XII 


2236962O 

4» 





II. Of Corn. . ... 

• » 

What quantity <?/Ground will be capable of receiving one Grain of Corn and 
theincreafe of it for eight Tears; and to what number of Grains will 
the increafe of that one Grain arife unto. 

FOR the firft Year, let there be allowed one quarter of op Inch of 
Ground to few the one Grain in (which is, indeed, too little)? and 
this Corn we will fuppofe had in the ear, at the Years end, 40 Cornr (for 
that is but reafonable) then the fecond * Year, we muft allow 40 fquare. 
quarters of Inches of Ground to few thole 40 Corns in, that is, 10 fquarq 
inches of Ground. . And the 
J third Year, fuppofing thofe 40 



Increafe in Corns, and Ground. 




40 
1600 

64000 

2560000 

102400000 

4096000000 

163840C00000 



Corns 



,168941025641 



Inches of Land 420 102 564 10 



* 
tt 

l¥ 

V 

VI 

VII 

VIII 



Corns to produce 40 £*r/,and 
in each Ear 40 Corns, as be- 
fore, they will be in the third 
Year increafed to 1600 Corns ; 
fo that there muft be 1600 

fquare quarters of Inches of 

Ground to fow that Increafe 
in, which is 40 fquare Inches, 
and thus continuing till the 
eight Years be expired , the 
Increafe would be at the eight 
Years end 163 840000000 
Corns, as in the Table, in the 
Margin (where the common 
Ratio is 40 )• And the Sum of all the Corns in the Table do amount unto 
168041025641 Corns, and confequently fo ? many fquare quarters of 
Inches of Land muft be allowed for the fotoing of thole Corns in ; one 
fourth part whereof is 42010256410 fquare Inches of Land to fow this 
increafe in, that is, Forty two Millions of Millions, ten Millions, Twohun- 

D dred 
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dredfixty four Thoufand, Four hundred and ten Inches : .Now note, That 
in one Acre of Land, there is contained 6271646 fquare Inches ; where- 
fore divide the 4201025641011x1163, by 6272640 fthe Inchetitroat 
Acre) add' the Quotient will be 6697 Acres ; and fo much Land would 
be required to contain the (owing of the irtcreafe of one Corn in eight 
Tears ; Which if Land were rated but at five Shillings the Acre for a 
Tear, it would amount to 1674 Pounds Five Shillings a year Rent for 
the Ground to Sow this one Corns Incrtafe in, in eight years time. 

Upon fuch a Condition, a Country Fellow agrees with a Rich Farmer 
to ferve him for eight Tears, be requiring no other Wages* than 
One Cor*, andO*e quarter of an Inch of Land to Sow it in, for the 
firft Year, and fo on for the whole eignt Years : Now I do queftion 
at the eight Years end which was the Ricktft Man, the Farmer or his 

Servant. 

III. OftidrUy. 

Vnto what Quantity of Barley will out Corn arife unto, that one Corn being 
doubled (according to Geometrical Progreffion) 72 times: Alfo the 
Worth of fo much Barley in Money : The Weight of fo much : How it 
fbould be removed : And where flowed.. ' 

y 

w 

I. For the Quantity of it. 

IF we allow Ten thoufand Corns to a Pint (which is more than enough J 
then {1 loooo, that is, Five millions, one hundred and twenty thou* 
fond Corns win make a Quarter; notwithstanding (for the eafe of fuch 
as wiH make triaU we will allow 10000000, Ten millions of Corns to 
make a Quarter s by which number, if you divide the whole number of 
Cords, that will arife in the 72 place, beins doubled (becaufe we make 
a Quarter to contain 1 0000000 Corns ; whereas it does contain little 
more than half fo many (viz. 5110000 Corns) and that may be done 
by cutting off the (even laft figures towards the right hand : Then 
the Quotient of that divifion will be found to be 472236648286964: 
And to many whole Quarters of Barley would the number of Corns 
in the 72 place have amounted to , betides feme odd Bufbels which 
we omit. 

II. For the Worth offo much Barky. 

Suppofc it were rated at 1 5 Pence the Bufhel (which is a very low 
rate) that is 10 Shillings the Quarter, and then it would amount unto 
2 361 18)2414348? Pounds Sterling ; which Sum rendred in words is, 
Two hundred thirty fix millions of millions ; One hundred and eighteen, three 
hundred twenty four millions ; One hundred forty three thoufand ; Four hun- 
dred eighty three. And thus, If you reckon Land for ever worth 
twenty Years Purchafe : If you divide this Sum of Pounds by 20, 'the 
Quotient is 11805916107174, that is, Eleven millions of millions, tyght 
hundred and five thoufand, nine hundred and fixteen millions, two hundred 
and /even thoufand, one hundred feventy four Pounds* year. And again, 
If you divide this number of Pounds by 365 (the days in 00c year) the 

Quotient 
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Quotient will be J2J44975910, that is, Thirty twc \ thou/and three hun- 
dred forty four Millions , nine hundred (event y four Thou/and, nine hundred 
And ten Pounds a day for ever. 

III. For the Weight of this Barley. 

If we allow eight Bufbels (or one Quarter) to weigh twt> hundred 
Weight fbut doubtlefs it weighs more) then the whole number of 
Quarters^ viz. 472236648286964, multiplied by 2, gives the Weight 
of all the Barley to be 944147 $296573928 hundred Weight. And if you 
divide this number by 20 (the number of Hundreds in one Tun) the 
Quotient will be 47223664828696 Tuns, that is, Forty feven Millions 
of Millions , two hundred twenty three thoufand fix hundred fixty four 
Millions , eight hundred twenty eight Thoufand) fix hundred ninety fix Tuns. 

m 

1 

IV. For the Stowage of this Barley* 

If we fuppofe one Ship to contain a Thoufand Tun ; then muft there 
be- 47 223664828, that is, Forty feven thoufand two hundred twenty three 
Millions > fix hundred fixty four thoufand, eight hundred twenty eighty fuch 
Ships to qarry it : And, if there were four Millions of Nations in the 
Worlds and every pne of thole Nations had Ten thoufand Sari, of Ships of 
a Thoufand Tun a-piece , yet all thofe Ships would not contain it. By 
what is here delivered , you may fee now prodigioufly Numbers do 
increafe by being multiplied according to Geometrical Progreflion. 

IV* Of other Grain. 

MVftardfced is a Grain of very* great Produ&ion ; for would one 
imagine that one Grain of Mujtard-feed, and its Increafe for 20 
Years, cannot be contained within the Viftble World ; nay, if it were 
100 times greater than it is , it holding nothing befides, from the Center 
of the Earth to the Firmament : For proof of which by Art, Let us fiip- 
pofe, that one Grain of Mufiftrd-feed fbwn, to bring forth a Tree or 
Branch, in each extendure of which might be a Thoufand Grains ; but 
we will fuppofe only One thoufand in the whole Tree : And then pro- 
ceeding to a Progrefflon of 20 Years, where the common Ratio muft be 
1000, in lefs than 17 Years you (hall have fo many Grains which will 
furpafs the Sands which are able to fill the.whole Firmament: For, ac- 
cording to the Suppofi tion of Archimedes ,and of Tjcho-Brahefti the Great* 
nefsof the Firmament, the number of Grains ot Sand to fill that capa- 
city,' will be fufficiently exprefled by an Unite and 49 Cyphers; But 
the number of Grains of Muft ard feed, at the end of 17 years, will be an 
Unite and c 2 Cyphers ; and befides, Grains of Muft ard feed (though very 
fmall) are far greater than grains of Sand : It is therefore evident, That 
at the 17 th years end, that which fhall fucceffively fpring from one 
Grain only, cannot be contained within the lirrtits of the whole Firma- 
ment ; what then would it be, if multiplied again by 1000 for the i8 tK 
Year, and that again by 1000 for every years increafe till you come to 
' the 20 th year ? It is very evident, that fuch a heap of Muftard- feed would 
be One hundred thoufand times greater than the Earth. 

D 1 V. Of 
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V, Of Sheep. 

■ 

/ 

Vnto what Sum of Money mil ioo Sheep and the Increafe of them, being 
preferved for the fpace of 16 Tears, amount unto ? 

» 

SUppofe a Man at the beginning of the Year were poffefled of 100 
Sbeepi and that every one of them ibould produce but one Lamb 
every year, unto what will thefe 100 with their increafe amount to at 
16 years end ? 

This is eafily reiblved by a Geometrical 
Progref/hn, as in the Margin; wherein 
you may lee , that at the expiration of 
the 16 th year the Sheep will be increafed 
to 6553600, which is, Six Millions, five 
hundred fifty three Thoufand , fix hundred 

Sheep : Which if reckoned but at five 
Shillings a-piece, it will amount unto 
1638400, that is, One Million, fix hun- 
dred thirty eight Thoufand, fix hundred 
Pound. 



Years. | Increafe. 
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XI 


204800 


XII 


4096*00 
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819200 


xiv 


1 63 8400 


XV 


3276800 


XVI 


6?n6oo 



VI. Of Men. 

IT may feem hard to conceive, that from eight Perfons which were 
laved after the Deluge, or Noatfs Flood, fhouid fpring fuch a World of 
People to begin a Monarchy under Nimrod, being but zoo years after the 
Flood ; and that araosgft them fhould be railed an Army confiding of 
Txpq hundred theufandfighting Men : But it is eafily proved : For, if we 
cake but one of die Children of Noah, and fuppofe that a Hew Genera- 
tion of People begin at every fo years, and that it be continued to the 
feventh Generation, which is 210 years; for then, of one only Family 
there would be produced ingof, that is, One hundred and {leven thou- 
fand,f4frree hundred and five Souls to begin the World ; although in that 
time^Vlen lived longer, and were more capable of Generation, Multi- 
plication and Increafe. Now fuch a Number arifing only from a fimple 
Production of only One yearly, would be far Greater, if one Man fhould 
have many Wives fas in ancient times they had.) And from hence it is 
alio, that the Children of If rati, who came into Egypt only Seventy Souls, 
yet after 2 10 years Captivity, they came forth with their Hafts, fo that 
there was told Six hundred thoufand Fighting Men, befides Old People, 
Women and Children : And he that (hall leparate but one of the Families 
oijofeph, it would befufficieot to makeup that Number: And how 
much more would it be then, if many- Families were joy ned together? 
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X H A P. VII. 

v. ' ' 

Of Changes in Bells ; in Mufical Infiruments, &c. 

« 

I. Of Changes in Sells. 4 

IT, is often difput^d among common Ringers, what Number of 
Changes may be made in 5, 6, 7, 8, or any other Number of Bells. 
This arid fuch like Quefiions may be eafily refplved 5 for it is but mul- 
tiplying every number from the Unite fucceflively into each others Pro- 
duff, unto the number of 7>//e/ afligned ; according to which the fol- 
lowing Table is made, as is eafy to perceive : And fo the Number (bind- 
ing againft VI in the Tablets 7 20, and lb many Changes may be made up- 
on Six Bells j 5040 upon Seven, &c 

II. Of Voices. 

■. * 
If it were required to know howmany Conforts Ten Voices will make, 

each man keeping his own Note, but altering his Place ; againft the 

Number X in the Idle you find this number $628800; which is Three 

ntilliopsyfix hundred twenty eight thoufand % and eight hundred; and (b many 

Conlbrtsraay be made of Ten Voices. 

. It it alio the fame in Stringed Infirumtnts j and the Gamauth may be 

varied. 
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A Table of 

CHANGES,^, 



1 
2 
6 

*4 

120 • 

720 

504,0 

403,20 

362,880 

362,880,0 

399,168,00 

479,001,600 

622,702,080,0 

871,782,912,00 

1 30,767,436,800,0 

209,2 27,8 98,8 80,00 

3 5 5 >6 8 7,42 8 ,096,000 

64<W7>37 G >57*> 8 °°>° 
121,645,100,408,832,000 

243,290,100,817,664,000,0 

510,909,421,717,094,400,03 

1 1 2,40o,o7z,777,76o,768,ooo,o 

258,5*1,167,388,849,766,400,00 

620,448,401,733,239,439,360,000 
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according to this, anfwerable to the Number (landing againft XXII, 
namely, 1124^0072,7777607680000 Notes. 

III. Of Changes of Places. 

Into how many feveral P options may the Twelve Figures aboqt the 
Did/- PUte of a Wdtch or Clock-Dial be placed ? The work is eafily done, 
for the Number (landing againft XII in the Table will refolve you, viz. 
479001 600, which is, Four hundred ftventy nine millions, one thou/and 
• and fix hundred times. And according to this way there was a pretty Bar- 

gain made between a Toung Scholar and a Countrey Gent km an ; which 
is this: 

• 

A Toung Scholar being come to a Countrey Town where he intended to re fide 

fome time, lit into a Gentleman* s Houfe, where there were in Fami/y 

tfje Mdfter, Miftrefs, dnd Four Children, which with him/elf made Seven. 

At dinner they difcourfed concerning the Scholars Board there for a Tear, 

for which the Gentleman demanded a certain Sum of Monty ; whichjhe 

Scholar thinking too much, made this Overture ; That he would give him 

fo much for a Tear as he did demand, provided, That for that fume Money 

4 hefbould have his Board fo long time as he could daily pUce thoje Seven Per- 

fons thdt were then At the Table, in a feveral and dif/inft Order, fo that they 

fbould never all of them ft in the fame Places as then they did : The Gen* 

i/eman condefcends : The Que ft ion is. How many days may the Scbo/ar 

fojourn with the Gentleman, before all thefe Changes of Places come about ? 

m 

Look in the Table for the Number (landing againft VII, and you (ball 
find it to be 5040, fo that the Scholar (according to this Agreement) 
muft fojourn with him Five thoufand and forty days, which is fourteen 
years wanting 70 days ; and that at Three-Pence a day will amount un- 
to Threefcore and three Pounds Sterling. 

• 

IV. Of the Letters of the Alphabet. 

From hence it is no marvel, that from the mutability of Transmutati- 
ons, out of the 24 Letters of the Alphabet, there arifeth and is made fuch 
Variety of Languages as are in the world, and fuch infinite number of 
Words in each Language, feeing the diverfity of Syllables produceth that 
eff'eft j and alfb by the interchanging and placing of Confonants among 
the Fowels, ind amongft themfelves ; fince this Alphabet of XXIV Let- 
ters may be varied fo many times as the Number againft XXIV amount- 

. eth to ; viz. y 

620448401733239439360000. 

Which is, 

Six hundred and twenty thoufand, four hundred forty eight myriads, four 
hundred and one thoufand f even hundred thirty three thoufand two hundred 
thirty nine millions of millions, four hundred thirty nine thoufand millions, 
three hundred andfixty thoufand* 

Now if from hence we fhould allow that a man may read or Fpeak 
One hundred thoufand Words in an hour, which are as many as are con- 
tained in all the Gofpels of the Four Evangelifis, and in the^tf/ of the 

Apoflles 
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Jivojlles alio, ( a Task too great for a man to do in fo fhort a time ) and 

if there were Four thoufand fix hundred And fifty thou/and millions of men, 

they could not (peak all the Wards that the 24 Letters are capable to 
make ( according to the hourly proportion aforefaid J in 70000 Three- 
/core and ten thoufand ytors ; which ©timber of Words if they /hould be 
written in Books, each Book being 1 5 inches long, 12 broad, and 6 thick; 
the Books made of the aforelaid Tranfixurtation of the 24 Letters, would 
be $87^8037089928788. Andif a Library of a Mile Sauare every way y 
of 50 foot high, and in which were 350 GaBeries ot 20 Foot broad 
apiece, it Would contain but Four hundred millions of the laid Books: So 
that there muft be to contain the reft no left than 9694509*, Ninety 
fix millions , nine hundred forty five thoufand, ninety two, luch Libraries.: 

And if the Books were extended over the fuperficial furfaceof the whole 

Earthy it would be a Decupal Covering to the fame, And it is 

from hence that Tacquet in the %th. Chapter of his yh. book of Arithme- 
/tt£ affirms, That the Permutation of 24 Letters are fo numerous, that 
a Thou fond millions of able Clerks ?, in a Thou/and millions of years ( not 
fparjpg Dominical s nor Fefiivals ) were not able to tranferibe them'. 
And Galdinus a (Tens, That the JBoAfe which might be Compiled of die 
variety of 23 JLe//er/ only (accounting 1000 Pages to each Volume, 
and 100 Ii*es to each P<*jje, and 60 Letters to each Line, and not any 
two Words in any of thofe Volumes the fame) would do more than twice 
cover the whole Superficies of the Forth and Sea : Nay farther, he fifths 
to be of opinion, that the Paper of thole Volumes laid fiflgly Sheet by 
fife*/, would eo ver the very Firmament. 

Add as in the Tranfpofition of Letters, fo alio in the Tranlpofition of 
the jV>*<? D#// Figures j which with the AW. or C^/*r makes Ten, are 
Capable of 3628800, that is. of 7#r« millions, fix hundred twenty eight 
thoufand, and eight hundred Changes. And in Mr. Henry Briggs his Logo* 
tithms to 1 00000, confifting of Sixty nine Sheets, in each Sheet Four 
Pages, and in each Page Four hundred and fifty numbers, in all 124200 ; 
i. e. One hundred twenty four thoufand and two hundred Numbers. And in 
the Canon of Sines Tangents and Secants of the fame Book, confiding of 
2 2 Sheets and a half, in which are Forty Pages, and in each Page Three 
/ hundred aytd fixty numbers ; in all 16200 ; i. e. Sixteen thou/and and two 
' hundred Numbers, which with thofe of the Logarithms, make together 
140400, i. e. One hundred and forty thoufand and four hundred numbers, 
and not two Numbers exadly top fame id both xhe Books : Yet notwith- 
ftanding this^vaft Number, it is^tefs than the Number againft X in the 
Tableby 3488400: Nay, it is vety little above the Twenty fixth part 
thereof: So that if twenty fix Kich Books, all of Numbers, and eachBop* 
to contain One hundred and forty thoufand four hundred numbers, and not 
any two numbers the fame in all the Books, they would but contain the 
number of the Number that the Table exhibits againft X in the Table. 
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CHAP. VIII. 

Of Arithmetical Verfifying. 

Shewing an Artificial way, How from any Six or five of the Nine 
Digit Numbers (promifcuoufly taken, or fit down at all adven- 
tures), to make both Hexameter and Pentameter Latin Ver- 
ges, which fhall be Good Latin, and Good Senfe ; altbo the 
Party which writes the Verfe from the Six or Five Figures fo 
Jet dov>n y doth not under ft and any thing of the Latin Tongue. 

The Fundamental SCHE M V E. 



ift.1%. id. Fig J jd. Fig. 



i 

3 

4 

5 
6 

7 

8 

9 



Pcrfida 
Horrida 
Turbida 
Sordida 

Candida 

Turpia 

Afpera 

Triftia 

Impia 




Vides 

Viro 

Tibi 

Scio 

Reor 

Malis 

Mini 

• 

In<juam 
Aliis 



4th. Fig. 

■ ■ i *- ^ 

Promittunt 

Monftrabunt 

Praedicunt 

Producunt 

Cafaubunt 

Porta bunt 

Confirmant 

Procurant 

Concedunt 



fth Fig. 6th. Fig. 



Fcedera 

Somnia 

Pocula 

Dogmata 

Crimina 

Pignora 

Jurgia 

Sidera 

Tempora 







How to make Hexameter Verfes by the Scheme. 

Let Six Figures be written by any perfon, as thefe 8, 6, 4, i t o, <, r 
any other. 1 ' 




StbeFafl 
6 the Second 

4 the third 

13 the Fourtb\ 
9 the Fifth 

5 the Sixth 



Figure in the Fhfi 
Column of the Scheme i 
toppatds the Left Hand, 
and under the Titlei 



Firft Figure 
Second Figure L 
Ylhkrd Figure kTou/katifind 
I Fourth Figure^ this Word 
Fifth Figure 
Sixth Figure 



Triftia 
iVota 
(Scio 

jPrsedicunt 
Tempora 
Tantum 



Which Words make this Latin Hexameter Verfe, 

8 ' 6 4 3 9 s 

Triftia Vota Scio, Praedicunt Tempora Tantum. 

And from any Five Figures collected by the bottom of the Scheme 
(as -thefe 1,9, 7,*, 6, ) may be made this or any other Pentameter 
Vcrle. Example, 1, 9, 7, 2,0". 

1 9 7 • x 6" ' 

Fcedera Concedunt Afpera Jura Malis. 

CHAP. 
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1 

Of Numerical Enigmatical Problems. 

; 

P ROB L. I. 

■ * * 

' t I 

Ifltf Pound be to be divided between two perfons; fothat one muft havi 18 
Pound more than the other ; How much muft each per/on have ? 

Rom the given Sum (136) fubftratfc (18) the overplus that '6rie 
_ perfon muft have above the other, and the Remainder will be (1 1 8) 
the half whereof is ( 59 ) ; and fo much muft the one perfon have ; 
And if you add ( 18 ) to ( 50 ) the Sum will be QjjJi and fo much 
muft the other perfon have ; torthefetwo numbers (jj and 59 ) ad- 
ded together, do meke up the whole Sum of ( 1 36 Pound ). 

P R O B L II. 

^136 Pound be to be divided between two perfbns f in fuch for t 9 that the 
Lejfer Share /ball have fuch Proportion to the Greater Share, as 2 hafh 
to 5 ; What muft each perfon hai/e ? • * 

O R the Working of this or the like Queftion, this is the RULE, 
or Analogy. 

• ■ 

As the Sum of the two Proportional terms 2 and 5, ( w*. 7. ) 
Is to the Sum given to be divided {viz. i?6.) \ 

So is (2) the Leffer of the Proportional Terms given, 

To (38*) the LefTer Share: And fo is (5) the Greater Pro- 
portional Number given, To (97O the Greater Share. 

S6 if you multiply the given Number (136) by (2) the 
Leflfer Proportional, the Product will be ( 272 ) which t!cing divided 
by the Sum of the Proportionals (7), the Quotient will be (gS*), 

which is the Lefler Share. Or if yon multiply the given number 

( 136 ) by ( 5 ) the Greater Proportional, the Produfit will be (680J, 
which divided by (7), thfc Quotient will be (97})* for the Greater 
Share ; and thete two ( 38 \ and 97}) added together, do make (136), 
equal to the Number given to be divided, 

* 

PROBL III. . 

There u a certain number of Pounds to be difiributed amotig Six perfotts, in 
fuch fort that each perfon from the fit ft {ball have 7 Pounds more than the" 
other y and at the end the lafi perfon had jufi as many Pound* toore as the 
fir ft : What was the Sum of Money, and how much had each perfon ? 

LE T the Six perfons be reprefented by, thefe Six Letters, A B C D 
£ F ; then fuppofe that the firft perfon A had 3 Pounds, then£ 

E muft 



F 



« * 



34 
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? 1 


35 
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IO 


4a 


C 


«7 


49 


D 


*4 


5* 
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*l 


<** 


F 


38 


70 




?* 


?i5 



R EC RE ATI N S 

» 

muft have 10, C 17, D 24, E ji, and F 38, 
a? in the Margent; But ( by the tenure of 
the Problem) the (bare of F fhould be but 
juft double to that of A, but it is much 
more ; wherefore fubftraft A'slhare ;, from 
Fs fhare> 38,' and the remainder will be 3 5 ; 
which is the number of Founds that A muft 
have; and then B muft have 7 more (viz, 4* .) 
and C A$y D 56, E6J, and F 70, which is 
juft double to what A had ; which anfwers 
the Queftion as to that part : Then , thefe 

fhares added together, do make j 1 5 Pound, and that was the number 

©( Pounds to be divided. 

PROBL IV. 

There mere Five Bags of Money* and in the biggefl B*g there was as many 
more Pounds as were was in the leaft, and in the middle Bag there was half 
as much as there was in the biggefi and leafl together ; and each Bag from 
the leafi had in it 30 Pound more than the other ; What number of Pounds 
was in^ach Bag ? 

LE T the Five Bags be reprefented by thefe Five Letters, GHKL 
and M, and fuppole there was in the leaft Bag G 4 Pound, then 

muft there be in the Bag H 34, and in 
K64, and in L 94, and in M 124. But the 
Bag M holds much more than double that 
of G, wherefore fubftra& G 4, from 
M 124, and there will remain 120, and fo 
much Money muft be in the leaft Bag G, 
as in the Margent ; Then ( becaufe every 
Bag exceeds other by 30 Pound), there 
muft be in H 1 50 Pound, in K 180 Pound, 
irt L 210 Pound, and in M x4o : Add then 
M is double to G, for 120 dcfubled is 240, equal toM, and G and M to- 

Sither is equal to 360, the half whereof is 180, and fo much is there in 
e middle Bag K ; and the Money in all the Bags is equal to 900 Pounds : 
And fo is the Qyeftion anfwered in all particulars. 

PROBL V. 

If 136 Pound be to be divided into two farts between A tmd B,fo tbtt B 
JbaSkuve 2 5 Pound more than A, what is etch (hire ? 

FRomijo" (the Sum; fubftra& 2$ (the excels that B muft have 
more than A ), and the remainder will be 1 1 1, the half whereof 
is 55/. ios.fbrA; and that added to 2; the excels, it makes 80/. 10/. 
fork; for 5 f /. 10 j. and 80/. 10/. is equal to the Sura 136/. 
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PROBL. VI. 

If 560 Pound be to be divided between A utd\in fitch proportion *sx Po**d 
hdth to 7 Pound, whit muft etch ihavet ' 

« 

TH E Sum of the two Proportional Terms & and $ make 7 ; 
wherefore by the Golden Rule, 
As 7 is to 560, lo is 2 the lefler Proportional to 160 the lefler Share ; 
and fo is 5 the greater Proportional to 400 the greater Share ; which to- 
gether make 560 Pound , the Sum to be divided. 

PROB L. VII. 

There was a May -Pole which confifted of three pieces of Timber, ef which the 

frft ( or lowtrmoji*) was 1$ foot long, the third (or nppermofi piece ) was 

as long as the lowermoft pfyce, and half the middle piece \ and the middle 

piece was as long as the appermtojl and lowermoft together : Horp high was 

this May-Pole, and how long each Piece ? 

Multiply the length of the firft piece i $, by j and by 4, (b (hall 
the two Produds be 3 9 and $2, for 13 by $, is $ 9 for the length 
of the uppermoft piece ; and 1 3 by 4, is 52 for the length of the mid- 
dle piece, which 52 is equal to 13 the lower piece, and 39 the Upper 
piece added together ; and the height of the May-Poie was therefore 
104 Foot. 

PROBL. .VIII. 

A Grandfather living in the houfe with his Son, and his SonV Wife, and 
their Three Sons, anddi/courfing concerning their Ages, the Father/*/*/, 

Jam as old as my Wife and Second Son, and four years oven . -The 

Wife /aid that the was as old as aS her three Sons, and three years oven 
'—The Eldeft Soafaid that he was as old as his two younger Brothers,**/ 

1 years over* And the Second Son /aid he was four times the age of 

his younger brother *, and one year over. And when aB their Ales were 
added together, they proved to be the juft Age of the Grandfather, who 
was then 1 a { years old. What was the age of the Father, Mother, and all 
the three Sons ? 

FOR therefolving of this and the like Out/Horn, fuppofe the young- 
eft Son to be One year old, then the lecond muft be 4 years, and 1 
over, and the eldeft as old as both the other, that is, { years, and 3 oven 
Alfo the Mother muft be as old as all the three Sons, which is 1* years, 
and 3 over : And confequently by the Tenor of the Qgeftfon % the Fa- 
ther being the Age of his Wife and Second Son 9 muft be *4 years old, and 
4 over. 

Which let down in this manner, 
The Youngeft Son was old 1 Year. 

The Second Son was then 4 Years, and 1 over. 

The Eldeft Son was then 5 Years, and j over. 

The Mother then muft be 10 Years, and j over. 

The Father muft then be 14 Years, and 4 over. 



35 



Alt which added together make 



$4 Years, and n over. 
E 2 
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But according to the tenor of the Queftion, all their Ages together 
ihould be equal to the Age of the Grandfather, which was 125 years : 
Wherefore, to find the Age of the youngeft Son, you muft work by the 
Rule of Proportion thus : Saying, 

As 34 years 

Is to 1 year (the fiippofed Age of the youngeft Sony 
So is 1 2 5 years (the Age of the Grandfather.} 
To 3 £ , or in Decimals thus, 3 . 352 years, 
For the Age of the youngeft Son. 

And then 
The Youngeft Son J. 3*2 
The Second Son 13. 408 and 1 over, 
The Eldeft Son 1 6. 760 and 3 over,C . \ 
The Mother 3 3. 520 and 3 over/ 

The Father 46. 928 and 4 over, 



1 

X 




«■» 



V 



> 



1 1 3. 968 and 1 1 over (that is) 124. 968 

The Sum here is 113. 968 years, to which the if years over being 
added in their due places, as in the fecond part of the Example they 
are, the Sum will be 1 24, 968 years, equal to the Age of the Grandfather ; 
and the Queftion refolved in every particular. 

PROBL IX. 

Ifizz Crowns he to he divided among three Perfbns A B and C, infiuh 
proportion that Cfball have 9 times as many as B, and 6 times as many 
as A wanting Ten.— —And B (hall have 7 times as many as A y and 25 
over: How many Crowns muft A have, and a/Jo B and C ? 

SUppole A to have only one Crown, then by the Queftion, B muft 
have 7 Crowns, and 2 5 over i and C muft have 9 times as many 
as B, that is 63, and 6 times as many as A, that is 6, in all 69 wanting 
10 ; which fet in this manner. 

A 1 Crown. 

B 7 Crowns, and more 25. 

C 69 Crowns wanting 10. 

The Sum 77 Crowns, more 25, wanting 10. 

SubftraQ the 10 wanting from the 25 more, and then there will re- 
main 1 5 over; Subftraft 15 from' 221, and there will remain 207, 
for a dividend, and the Sum 77 muft be the divifor ; wherefore divide 
207 by 77, and the Quotient will be 2 fj for in Decimals 2. 688) for the 

{hare of A, and then A having 
A having %. 688. z. 688, B muft have 7 times as 

B muft have 18. 816 and more 2{. many, that is 18. 816, and 25 
Cmufthave 185.472 wanting 10. over; and C muft have nine 

— - times as many as B , which is 

169.344, and fix times as many 
as A, which is 1 6. 1 28, which 

together 



The Sum 206. 976. 
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together makes i8{. 472, wanting 10 ; all which being added together 
as above, do make 206. 976, to which the 25 over being added, and 
the 10 wanting fubftra&ed in their due places, the Sum will be 221. 
976, that is, 222 Crowns, and anfyers theQueftion. 



A 2.688, p' ^ r 2.688. 

B 18.816 moreif, >thati$< 43.816. 
C 18$. 472 wanting io,S (175. 47*- 



xc6. 976 more 2 f want 10. 221. 976. 

PROBL X. 

« 

There are four Weights J BCD, all which together do weigh 3 14 J Pound, 
of which B weighs more than Abj () Pound, C weighs three times as much 
as A y and four times as much as B ; and D weighs 6 times A 7 3 times B y 
and once and a b4j C; their re/peffive weights are demanded. 

» 

LET the weight A be fuppofed to weigh only one Pound, then B 
rauft weigh t Pound and 9 over ; and C muft weigh 3 times A 
which is 3, and 4 times as much as B which is 4, which together 
make 7 for C ; and then D muft weigh 6 times A, 3 times B, once and 
a half C, and 4 times B, which together make 19 1; all which added 

together do make 28 1 more by 9, which fhould 

A 1 . be equal to 324 2 ; Subftraft tne 9 which is over, 

B 1 more 9. from 324 J, and the remaincty will be 315 5 for 

' C 7. a Dividend , and the; Sum 28 i is the Divifbr : 

D195. . Divide 315! by 284 (or decimally 315. $. by 

: — 28. (5) the Quotient will be 11. 07 for the 

Sum 28 J more 9. weight of A. Then 

A weighing 1 1. 07, \ 1 1. 07 

B muft weigh 1 1. 07 4- 9, ' 20. 07 » 

C muft weigh 77.49, j 77*49 

D muft weigh 9 1 5. 86, J 215.86 

Their Sum 31 {. 49 + 9, or. 3 24. 49 
which anfwers the Qyeftion. # • 

PROBL. XL 

Three Merchants build * Ship which coft 6000 PouncLpfxvhichApui \ p*rt> 
B § part, tnd C \ part ; Whet did etch f*y ? 

* 

Multiply the Denominators of the feveral Fradions ? j J, and they 
make 120 ; divide this 120 by each feveral Denominator, as by 
4, by 5 and by 6, and the Quotients will be 30, 24 and 20, 

47 .... _ . JJ° 



For 120 divided by< 5 f giveth for its Quotient 

1 20 

The Sum whereof is 74 



Then 



1 
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Then fay by the Golden Rule of Proportion, 

If 74 com? of ocooA *°? An r wc ^B i#5- 9* 
what will come of; +£ ^C idii. 62 

The Sum— — 6ooo. oo 

r 

PROBL XII. 

7fcre are three Weights ABC, cf which, the leaft Weight A, mighs jo 
Pound, and the other two together do weigh /even times as much as A, and 
they are wfroportion one to the other as^Uto%. 

THE Weight A weighing jo Pound, the other two Weights toge- 
ther weighing 7 times A which is 30, muft weigh xio Pounds ; 
and the Proportional Numbers 4 and $ being added together do make 9. 
Then by the Rule of Proportion : 

As 9, the Sum of the Proportional terms 
Is to 2 10 the Sum of the two unknown Weights ; 
So is $, the Greater Proportional Number, 
To the Weight of the Greater Weight. 

Wherefore, Multiply 210 by {, the Product will be 1050, which di- 
vided by 9, gives in the Quotient no" \ for the Weight of the bigger 
Weight ; and that fubftra£ted from 2 10, the remainder is 9JI, for the 
leflcrWeiffht, and lb the three Weights are 



A 3° ? 

B 93 \ P240 the Weight of all three. 

C116IJ 



PROBL. XUL 

Two Travellers fit oat from two Towns which are 1 40 Miles diftant, of on one 
and the fame day, One travels 8 miles a day, the other 6: In how many 
days Travel mil they meet each other ? 

OUppofc one D (or Day) for the time that they (hall meet, in which 
O time one would have travelled S, and the other but 6 miles of the * 
Journey, which together make 14 miles ; whereas they fhould have 
Seen 140 miles : Wherefore, divide 140 by 14, the Quotient will be 10J 
and in lb many days wilt they meet : For 10 times 8 is 80 Miles'; and 
10 times 6 is fo Miles; which together make 140 Miles the whole 
Journey. 



PROBL 
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PROBL XIV. 

» « 

There is a Ciftern which hath Four Cocks of fever al Sifes, which Ciftern holds 
8 Barrels of Water ? Iftbefirfi or lea ft Cock he opened, the Water will be 
6 hours in running out : If the fecond Cock be only opened y the Water will 
ijfue out in 4 hours : If the third be only aptned 9 it will run out in J hours ; 
and if the fourth and biggeft be only opened, it will run out in z hours : In 
what time will it run out 9 if all the four Cocks befit running together ? 

m 

IF the leaft Cock will vent 8 Barrels (chat is, all the Water) in 6 hours, 
the fecond would vent 1 x Barrels in that time, the third 16, and the 
fourth 24 Barrels, in all 60 Barrels. 

Here is now a Proportion between 60 Barrels and 8 Barrels, and be- 
tween 6 hours and the time that all the Water will be vented in, if all 
the Cocks were opened : Wherefore (ay, 

7/6o Barrels will run out in 6 hours \ In what time will 8 Barrels run out ? 

Multiply 6 by 8, the Product is 48, which fhouldbe divided by 6o 9 
but being it is leis, the Quotient will be £ parts of an hour, or 48 
Minutes, and in fuch time will all the Water run out, if all the four 
Cocks be fet open. 

PROBL XV. 

A Man dies, and leaves his Wife big of her firft Child; andby Will bequeaths 
his Ejlate in manner following : That if the Child his Wife then went 
witball fbould prove a Daughter, then his Wifejbould have two Thirds 9 
and the Daughter one Third of his Ejlate : If it fbould be a Son, them the 
Son was to have two Thirds y and the Mother one Third of bis Eftate 7 which 

Ejlate was 2600 Pound. After the deceafe of the Father f the Mother 

was delivered of two Sons and one Daughter. Haw mufi the Ejlate be di- 
vided amongft them, according to the Will of the Father t 

BY the Teftators Will it is evident that for one Third that the 
D *ughter had, the Mother was to have two Thirds ; and the Sm was 
to have double to the Mother, Then 

• 

/. /. JL 

(Daughter] f i — o 

Suppofethe^er j*!^ *- 



USon J I 



o — o 
0—0 



V 4 — o — o 



The Sum — 1 1 — : o — o •<$*' j 

lis 1 1 Pound fhould be equivalent to 2600 Pound, wherefore 
vide 2600 by 1 1, and the Quotient will be 236 /. 7 s. 3 d. 1 q. .for the 
Daughters ware : And then will 



*9 



/ 



^ 
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4° 



RECREATIONS 



(Daughters 
•ru. J Mothers 
Thc )iSons 

* 2 Sons 



< 
(bare be 



/. 


s. d. 


?• 


" 2J6- 


-o7~J- 


-1 


1 47*- 


-14 — 6- 


—2 


| 945" 


-09— 1 - 


-0 


. 945- 


-09 — 1— 


—1 



»' Inall— 26oo«— 00— o— o 

Equal to the whole Eftate. 

PROBL. XVI. 

J/ there be 160 Pound (or 58400 Peace) to be diftributed amove an equal 
number of Poor Pri/oners, Lome Men, Widows and Children, fi» that 
every Prifoner /ball have a. Shilling, every Lame Man Six Pence every 
Woman Four Pence, and every Child Three Pence t How mtny offui 
People will this Money relieve ? -/.•// 

THENSumofPencein 10*0 Pound being j8 4 oo, fet that down for 
a Dividend ; then add 1 z d 6d> 4 d ti d together, and they mate 
fle, by which divide 3 8 4 co and the Quotient will be ifj6 j andfo 
many Perlons rnuft there be of each kind ; For 

1 



r Shillings 
f Threepences 




d. 

o] CPrifbners* 
°vf or )Lame Men. 
of jWomen. 
oj (Children. 



lii all — -160 60 



o 



T 



And nowif you multiply 1 5 j6 by 4, the ProduB will be 6144, and 
io many will be the whole number of Perfons to be relieved. 

PROBL. XVII. 

^F*!l" 2 '*"' "-" h i fr )U * i ' vi t it h 9 there (baU remain 8, divide 
tthZthereMrernatn 7 dtvjde tt by 7 there JbaS remain 6, andfoby6 t 
i,4,$*ndx t and bemg dtvided by 2 there {ball remain One ? 

Here are fcveral fucfa Numbers to be found, and to find the leaft 
that is thus qualified, do thus,— Set down all the nine Dieus 

prderly one under another , and againft 1 fe? a 
Cypher; then under t fet z , and add 2 and , 
together, they make 3, whicn fet againft a ; then 
lay j times 3 ^ 9i anda over 3 is 1 1, fet u againft 
3, and fay 4 times 1, is 44, ao d jove^feA fet 
47 againft 4 and thus continuing you fhZfl find 
7**759 to ftand againft 9 , and that is the leaft 
number that is capable to be divided as abovefaid. 
for the remainder ftall be always a Unite left 
than the number you divided by. 

2519 
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1519 
5039 

7559 
10079 

1**99 

*5"9 

i7<5*9 
xbi59 



There are infinite other Numbers which have the 
like property, fome of which are here ii 
For* 






J 4 

If any of thole Numbers J 5 . 



be divided by 



<! 



I 



There will 
remain 



I 

I 9* J 



1 
i 



6 



I* 



7 
18 



,1 w l 
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CHAP. 2C 

• * • 

■ e 

Of Numbers thought upon. 

IF any Number be doubled, and that doubled be multiplied by 5, 
the Produ& of that Multiplication {hail be the fame with the Number 
firft doubled, cutting off the Cypher which will always be on the Right 
hand : So 472 being doubled, makes 944, which multiplied by {, pro- 
duceth 4720, from which the Cypher being cut off there will remain 

the firft Number 471. And from hence it is ufual to bid one think 

any Number, then bid him double his number thought, and then mul- 
tiply that double by 5 , and give you the Produ£b, which will be the 
very number he thought, with a Cypher before it ; which omitted, 
you tell him what number he thought : But this way is to plain and 
obvious, that any one willdifcover it : I (hall therefore (hew fome other 
ways not lb liable to dilcovery. 

Firft Way. 

BID him which thinketh double his number thought, unto that 
double add 4, and multiply that Sum by 5, and unto that Product 
bid him add ix ; then bid him tell you this kft ProduQ, unto which 
do you privately add a Cypher , and from the Sum fubftraft 320, 
the remainder (two Cyphers being cut off) will be the number 
thought'. 
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Example. 

The Number thought upon $'65 

The double thereof-—— - ■•<— . 7 3© 

To which add <u H makes . • 734 

That multiplied by 5, makes —— • 3670 

To which add ix, it makes r>- -}68v 

This laft Product 3681 being given you, add unto it a Cypher, and 
it makes 368x0, from which fubnrad (always) 320, and tne remainder 
will be 36 500, from which the two Cyphers being taken, there will 
be left 365, the Number thought. 

■ 

The Second Way. 

BID the Party that thiftketh, break his number into any two parts ; 
then bid him multiply each of thofe parts by themfelves, and alio 
the parts one by the other twice ; then bid him add all thofe four Pro- 
duds together, and give you the Sum of them ; from which Sum do 
you Extraft the Square Root, and that Root fhall be the number 
thought. 

Example. 

Let the Number thought upon b$ 565 ; which let be broken into 
thefe two parts in and 144, which together make 365. 

Multiply xxi by 231, the Produft is 48841 • 

Multiply 144 ty k4^ty theProduftis 20736 

Multiply an by 144, the Produ£t is 31814 

The fanje again 31824 



*i 



TheSurh of the four Produces ij?2i< 

. , »: 1 • / 

The Square Itpot whereof is 3=65, the Number firft thought upon. 

A Third Way. 

LET any Perfon think (and fet down) what Number he pleafeth ; 
then bid him multiply that Number, and their Products fuc- 
ceflively by all the nine Digits ; then bid him give you the laft Product ; 
which Produft, if you divide it by 362880, tne Quotient (hall be the 
Number thought. 

So if the Number thought (or fet down) were 32 i, that Number 
multiplied by One (1) produceth only 321 : 



r jaii r a ^ 

And]. J704 [ Multiplied .! r[ Produceth< S )*& 



1 6 * \ ! * i 



642 
1926 

>7©4 



38520 f by 

2JII10 I 7 

I 16*17840, 8 

I i 2942720 j 1 9 



231120 
I 1 617840 

112942720 
i 16484480 

Now 



I 
I 
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\ Now if you divide this laft Produd 1 16484480 (in any cafe) by 
362880, the Quotient will be 321, equal to the Number thought. 

A Fourth Way. 

* 

LET any Perfbn think (or fet down) any Number, then let him mul- 
tiply that Number by all the nine Digits ; then let him add all the ' 
Products together, and give you the Sum of 411 the Produ&s fo added 
together ; which Sum, if you divide (in any cafe) by 45, the Quotient 
' will be the number thought. So 



\ 



f 



Let the Number ! 



26 

78 



thought be 26.I 4 L . . J X °l 
That Multiplied < \ \ *«*»** ^ Jg 
by 



I 



182 
208 

*J4 



The Sum 45 The Sum 1170 

, Which Sum 11 70 being divied by 45 (the Sum of the nine Digits) 
the Quotient will be 26, the Number thought. 

A Fifth Way. 

BID £ Perfbn think (or fet down) any Number, then bid him mul- 
tiply the fame Number by any other Number, what he pleafes, 
(telling you what Number he multiplies by.) Then let him multiply 
that Product by what other Number he pleafes (telling you what he 
multiplies by, as before*) And fo continue multiplying three, four, or 
as many times as he pleafes : In the mean time do you fet down the 
Number by which he firft multiplied, and multiply that Number by 
the fecond Number that he multiplied by, ?nd that Prod u ft by what 
he multiplied by the third time, and as many times as he multiplies ; 
and when he hath done, bid him give you his laft Produ&, which if 
you divide by your laft Produft, the Quotient will be the Number 
which he thought upon. 



x 



Example. 

Suppofe the Number thought upon be 36, which he firft Multiplies 
by 7, and the Product is 252, which he again will multiply by ?, and 
the Product is 756 ; which again he will multiply by' 9, and the Pro- 
duct \viILbe6804 ; which laft Product when he hath given you, then 
privately fet down 7 (the Number that he firft multiplied by) and 
multiply it by j (the fecond Number he multiplied by) and the Produd 
will be xi, which multiply by 9 (the third and laft Number he multi- 
plied by) and the Produft will be 189, by which, if you divide his laft 
Produft 6804, th e Quotient: will be 36, the Number thought upon. 

F 2 Other- 
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Other wife, . 
If you bid him add all his Products together in one Sum, and give you 
the Sum of them, then do you add all your Produ&s together, and by 
that divide his Sum, the Quotient will give the Number thought. So 



tFirft p r 252 

His^Second>Produ& wass 756 

Third j '6804 

The Sum 7812 



Firft J c 7 

YoursSecondf^roduftwas • 21 

Third i ^i9o 



d > 1 1 ■ —1 ki 
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Now if you divide 7811 (his Produ£fc) by 21J ( your Product J, 
the Quotient will be 36, as before. 

VI. If feveral pttfons, three, four, five, fkc./bovld each of them think upon 
a fever d Number {under Te*), to tell what Numbtr each per font bought 
upon. 

BI D the firft perfon double the Number he thought, and add 5 to it, 
which Sum multiply by 5, and to it add 10; if from this Num- 
ber you privately fubftraft ( always ) $ j, thtf firft figure of this re- 
mainder towards the left hand, fhall be the Number that the firft Party 
thought upon. 

Example , 
Let one perfon think 



9 

The double thereof is - *—-— __ jg 

To which add j, it makes ■ ■ * ■ — r 2$ 

This 2* multiplied by 5, makes ■ ■ ■ ■ ■ ■ » " ■ " « ■ * 1 if 

To which add 10, itjnakes ■ a mi ■■ ■ ■ « . ■■■■>«»■.■■ «.■■.« g 2 y 

From which i£{» fubtrafl >"" « " h ■ ' ■■ ■■■■ ■■■ ■" » jf 

And the remainder is 90 ; from which the Cypher towards ■■■ ■ * * 
the right hand being omitted, the remainder is 9, the 
number thought 
Thus may you do if One perfon only think a number ; but if Two } Three y 
or Four perfbns think (everally, it will be much the fame. 

Example, r 

Suppofe there were three perfbns, A, B, and C, and each of them 

fhould think thefe three numbers, A 4, B 9, and C 6, 

The Number which A thought is — — ■ — ■■ *« ■ 4 

Which doubled, makes >«■■■■< ■ ——8 

To which < added, it makes—— ■ — 1 -> 

Which multiplied by $ y produceth — — — — >— 65- 

To which add io, and it makes - — — >■ ■ ■ ■■ — ^ 

To this Producb bid B privately add the Number he thought 9 
it m a it c s* * ■■ »■ ■ ■* ■ ■ ■ , ■ ■ »■ ■■ ■ ■ ■ »■* ■ ^ g « 

Which bid him multiply by 10, it makes -. „.— 8 4Q 

To this Product let C privately add his Number tho ught, viz. 6 
it makes • «■ ■ ■ ■ * ■ > ■ ■ ■ ■■ ■» -- ■ - , y ,, -tw-- ». Sa6 



Which multiplied by 10, produceth ■ ■ . , 8460 



This 
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This being done, bid them give you this laft Produ£fc 8460, from 
which do you privately fubftratt 5500, and there will remain 4960*, 
the Cypher being omitted, there will remain thefe three Digits, 4, 9, 
and 6, for the Numbers that A B and C feveially thought upon. 

Note, That if one perfbn only Think, then (as before) fubftraft 
from the laft ProduQ: only 3 5 ; if two perfons, fubftratt $50 ; if three, 

*Vn. There lies in a heap 1 32 (or any other number which you know) of 
Counters, or other Pieces of Money t or any other things rvhatfoever : Then 
if Three Per f on s take each of them a certain number of Pieces out of the, 
heap, unknown to you, to know how many Pieces each forty took* 

m 

LE T the number of Counters in the heap be 1 J*, and let the three 
perfbnsbe A>B, and C : Bid one of tne Parties, as A, take frtim 
the heap 4, 8, 12, 16, $2,, &c. or any other number that may be divided 
by 4/ and keep them in his hand : Then bid B for every four Pieces 
that A took, let him take 7 Pieces : And bid C for every four Pieces 
that A took, take 1 $ Pieces : Which when they have done, tfefl what 
number of Counters are left, and fubftraft them from the Number you 
laid down, and the remainder will be the Sum of Counters which all 
of them have in fheir hands, which number do you privately divide by 
3, the Quotient fhall be double to the Number which A took. 

Example, 
Let the Number of Counters which you laid down be 1*2. Then 
fuppofe that A took Out 16. that is, four times 4, then B mutt takeout 
7 for every four that A toolc, which is four times 7, or a8 ; and C muft 
takeout 1 J for every four that A took, and that is 4 times 15, or 52. 
This done, tell how many Counters there are left upon the Table, which 
you find to be 36 ; this fubftrafted from the whole heap, which was 132, 
there will remain 96 ; and fb many Pieces have A Band C in their hands; 
this Number 96 divide by 3, and the Quotient will be 32, the half of 
which is 1 6 j and (b many Piece* did A take ; then B muft have taken 
28, andC 52. 

VIII. If there be tm Pieces of Money, as a Ninepence And a Shilling, or 
*ny ether tm Pieces ( provided one he Even, and the other Odd ), let Any 
perfin take one of them in- one handy and the other in his other hand, to 
tell in which hand the Ninepence (or Odd Piece ) is, and in which the 
Shilling ( or Even Piece ) //. 

Bl D the Party that he double the Piece that he hath in his Left band, 
and triple the Piece which he hath m his Right hand ; then bid 
him add the two Numbers together, and ask him whether it be Even or 
Odd; if it be Even, the Shilling is in the Right hand; but if it be 6dd, 

the Ninepence is h the Right hand. 

Or, 
If you bid the Party double the Piece which he hath in his Right 
hand, and triple that which he hath in his Left, and if the Number 
be Even, the Odd Piece is in the Right hand, and the Even in the Left. . 

IX. If 
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IX. If any Number of Counters ( fuppofe 9 ") or other Pieces of Money \ 
Stones, or the like^ he laid in a Row, to tell what AJnmber ( not exceeding 
the number of Pieces ) any one think eth upon. 



L 



A Y Nihe Counters on a ro w, ( as in the Figure. ) 

B A 

123456789 



_i - . < « 

Then do you ( privately ) call that which lieth next your Left hand 

One, the next Two, the next Three, &c* then that towards your Right 
hand will be 9. Then bid any perfbn think any number, not exceeding 
Nine, and then bid him lay his finger upon any of the Pieces ; then 
( you knowing privately which Piece it is, whether the firft, (econd, 
third, or any otner ) add 9 privately to the Number of the Piece he 
laid his finger upon. 

Tjius if the Party fhould think *, and he fhould lay his finger upon 
the Counter A, which is the fixch, to this 6 add 9 ) the Number of Pie 
cesinall) and it makes 15 ; then bid the Party count from the Num- 
ber which he thought upon ( beginning at the Counter A ) backwards, 
till he make his number thought on 15, which Number 1 5 will end ac 
the Counter B, which is the fccond Counter, and denotes the Num- 
ber he thought on, tobex. 
The like may be done with any Number more or lefs than 9 ; only 
remember, that as now you added 9, you nmft always add the 
Number of the Counters or Pieces you laid down, whether 6, 



CHAP. XI. 

« 

A Plain and Edjie Method of Extr afting th* Square Root of any 
Ttymber ( hot* great foe"Per) without the help of Multiplication 
or Divifion. 

THIS Method of Extracting of the Square Root, I cannot but at- 
tribute to Sir Sam. Mor eland, Baronet, altho it doth not much 
differ from the manner of ExtraBion by NePter's Bones : For as thole 
Rods which my Lord Nepier ( the Inventor or them ) calls Rabdologia, 
Sir Samuel doth reduce the Pofitionof them into feveral Tables, which 
he calls TariffaX The manner of making or preparing whereof I fhall 
here (hew : 
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i 

\ 

Holt to make a TarifFa for One or more Figures , that w, for any 

Digit , or mixt Number. 

. Example : Suppole I would make a Tariff* for the Digit Nuttiber 4. 
As in Table ( or Tariffa ) I, ' 

Fir ft, Set down the Nine Digits orderly, in a Column towards the 
left hand, and in Figures bigger than ordinary, that they may take up 
the fpace of two lines, of fmaller Figures. 

Secondly, Againft the Digit 1, more to the right hand, and at the 
top or upper part of the line let 4, the Figure for which the Tariff a is to 
be nude. 

Thirdly, Double 4, and it makes 8, which let under 4, againft the 
Digit z, and at the upper part of the Line. 

Fourthly, Add 4 to 8, and they make 12, which fet againft the Di- 
git ? : Alio to 1 2 add 4, it makes 16 1 which fet againft the Digit 4 ; 
to which add 4, and it makes 20, which fet againft the Digit 5, and lb 
continually adding 4, you fliall have 36 to ftand againft the Digit 9 ; 
for 4 times 9 is 36. 

Fifthly, In a Column yet one place forward towards the Right hand, 
fet the Squares of the feveral Digits ; as againft 1 fet i, againft 2 fet 4, 
kgainft 3 fet 9, againft 4 fet 16, and againft 9 you will have 81 .• And 
thus is your Fir ft Tariffa for the fiogle Figure 4 finifhed. 

Now to make a tariffa for two or more Figures, the fame method is 
ftill tobe obferved. As for ' ° 

Example : Suppofe I would make a Tariffa for 46. 

Firft, In a Column towards the Left hand fet down the Nine Digits 
orderly, and in a bigger Figure. 

Secondly, Set your Number to be Tariffed 46, againft j, as in the fe- 

COQd Tariff*. % J 

Thirdly, Double 46, and it make? 92, which fet againft 2 ; then add 
gz to 46, and they make 1 38, which fet againft 3 i and fb by the con- 
tinual addition of 46, you fhall find 414 to ftand againft the Digit 9, 
for9times46is 414. 

Laftly, InaCojum^yetmore to the Right hand,. fet the ^wre* of 
tile Nine Digits ; as againft 1 let 1 ; againft i fet 4; againft 3 fet 9 ; 
againft 4 fet 16, as in the fob Tariffa. 

And in the fame manner may you make a Tariffa for any number, how 

Sreat fbever by the directions of the two foregoing Examples ; and as is 
one for the number 468 in the Third Tariffa ; and for 4684 in Fourth 
Tariff* ; &c. ~ 
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HoTb fo Extract the Square Root of any Number. 

L ET 5-4 877747*. t* a Number given , and let the Square 
Root thereof be require? . 

Firft fet down the Number, and make a Prick over the firft figure 
thereof to wards the right hand, and fo over every fecond figure ask 
ufual in Vulgar Arithmetic, and then will the Number given being fa 
Pointed, ftandthus, 05 






■ » » • 

54877747* 

« 

And there being five Points, it (hews that the Root thereof will con- 
iift of Five Figures, whereof to begin your ExtrtHion, find the neareft 
Squire Number to 5,, the figure under the laft, Point, and that is 4 the 
Root whereof is 2, put .2 into the Quotient, and fet the tyro (tare- 
of 4, under f, and fubftra<aing. 4 from 5, there will remain 1, to which 
1 bring dowmhe two figures belonging to the Second Point, namely 4 
and 8, and then it will be 1 48, and the work will ftand thus. 



54*77747* (* 
4 



148 

Then double 2, the figure in the Quotient, and it makes 4 ; for which 
figure 4 make a r«w^i, as is before taught, ( as the Firft Tviff* is ) and 



m 



1 



A 



NVME Kl C A L. 



49 



i 48 
1 * 9 



i 48 
12 9 

19 7 7 

1 8 56 



in that Tsriff* find the neareft number to 148, which 

is letter, and you /hall find that number to be 129, 548777476 (2? 

againft which fin the Colume of Digits ) (lands j, 4 

put j in the Quotient^ and fubftracl: 129 from 148, — 

and the Remainder will be 1 9 ; to which bring down 

the two figures belonging to the Third Point, namely 

77, and then the Number will be 1977, and the work • ■ ■ 

will ftand thus, . '977 

Then double the two figures in the. Quotient, and . . . 
they^make 46, for which number 46 make a Tariffa (as $48777476 ( * J 4 
is the Second Tariffa beforegoing ) ; and in that Tariffa 4 
find the neareft number left than 1977, which you 
will there find to be 1856, againft which ftands the 
Digit 4; put 4 in the Quotient , and fubftraS 1856 from 
1977, and the Rcraainty will be m, to which bring 
down the two figures belonging to the fourth Point, 
namely 74, and then the Number will be 1 2174, ancj 
the wbrk will ftand thus, — 

Then double tbe three Figures in the Quotient, arid . . . « . 
they make 4(58 ; for which Number make a Tariffa 548777476 (2342 

( as is the ThirdTdriffa beforegoing), and in that fa- 4 

riff a find the neareft Number, which is lefTer,to 1 a 174, ~, ^ g . 
which I find there to be 9564, againft which ftands 1 2 q 
the Digit 2 ; put x in the Quotient, and fubftra£fc 9364 — — 
from 1 51741 and the Remainder will be*x8io, to 
which bring down the two figures belonging to the 
laft Point, namely 76, and therr the number will be 

28 1076, and then the work will ftand thus, 

. 281075 

This done, Double the four figures in the Quotient, • • • • 
and they make 4684, for which number make a Ta- 54^77747^(^^426 
rifla, as is the Fourth, in the foregoing Examples ; and 4 
in it fini the neareft number to 18 1 076, and " in it you 
(hall find the very number xo ftand againft the Digit 
6 : Wherefore put 6 in the Quotient, and fubftraft 
a8 1076, from x8 1076, and there will remain nothing ; 
which (hews that the given number 548777476 is an 
exaft Square Number , and that 23426 is the Root 
thereof > and fo the whole Work being ended, it will 
ftand as foUoweth. 
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CHAP. XII. 

A Brief and Compendious Way of Multiplication, "therein the Pro- 
duct is given at once, without fCseral Workings, or writing down 
any other Figures But the Product it f elf. 

I. Example.T ET it be required to multiply 7432, by 45. 

, n JLj Set down the Numbers as in the M&rgtnt. Then, / 

1. Multiply as the line dire&s you; fay 5 
74,52 #2*^ ti m cs 2 is 10, place o under Unites, and carry 

■ I 1 in mind. 

*~ 4*3*2* *• Say 5 times 3 is 1 5-, and 4 times 2 is 8, 

o 2 which added together, with 1 in mind, makes 

24, fet down 4 in the next place on the left hand, 

and carry 2 in mind. 

w.j 2 j^ 2 4 3. Say 5 times 4 js 20, and 4 times 3 is 12, 

' ^ X which added together, with 2 in mind, makes 

4, ^jw . 4, 3 a 34, place the odd 4 in the next place, and carry 

4« o £ g 3 in mind. 

<j. Say f times 74s 35, and 4 times 4 is 16$ 

which added together, with 3 in mind, makes 

' ^^y L ^^g: $4* ^ down 4 * n r ^ c IIC3tt P^ acc > *nd carry 5 

2V 4^3^ in mind., 

4- 44 o ■ ■ ;; ■ Laftly, Say 4 times 7 is 28, and 3 in mind is 



3 3 , which fet down, and the work is at an end : 
And the Produft of 7452 multiplied by 4$, is 

7 A* 3 is r 2* 4 334440: As in the Margent. 

x^ X , 

^£ 4* 3 ** II. Example, Multiply, 524 by 452: 

4-44° £568 1, Set the Numbers down, as in the Margent, 

1 and lay ( as the line direQs ) 2 times 4 is 8 ; 

let 8 in the place of Unites under i. 
7s4« 3* 2, f ^^ 2. Say a times 2 is 4, and 3 times 4 is n y 

^4^ 1 which added together make 16, plaCe 6 under 

3 J444To — ** 3 \ h and bear 1 in mind. 

2 £4f 5 6 8 2. Say 2 times 5 is io, and 3 times 2 is 6, and 

4 times 4 is 16, which added together with 1 in 
Example *Exdmp/e mind, niakes33, place 3 under 4, and bear J 

I. / II. in mind. 

4. Say 3 times % is 1 5, and 4 times 2 is £, 

which added together, with 3 in mind, makes 

26, place 6 before 3, and bear 2- in mind. 

Laftly,. Say 4 times 5 is 20, and 2 in mind makes 21, which fet down, 

and the workisat an end : And the Produft of 5 24 multiplied by 452, 

will be 216368, as in the Margent. < 

CHAP. 
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C HAP. XIII. 

Of Ceres and' Virgirium. 

IN fome Ancient, and in fome late Writers of Jritbmetick zlVo, I find 
a Rule called Ceres and Virginum^ which teacheth only how to re- 
lblve Merry or Sporting Que (lions, %o puzzle young Practitioners in 
Numbers : And in regard that this Book is fraught with matters Recrea- 
tive, I (hall here infert it, with fome Reflexions upon it : And this Rule 
will be made appear belt, by the Solution of certain Quefiionszs proper- 
ly belong to it ; as fuch as here follow* 

Queftion I. 

A Lady s Caterer bought Eight Birds of two forts, namely Geefe and Hens, 
for 20 Shillings : The Geefe cofi 4 (hillings apiece, and the Hens 2 (hil- 
lings apiece : How many dtd he buy of each fort I 

Multiply the whole number of Birds, viz. 8, into the Leaft Pricey 
2 s. the Produ& will be 1 6, which take from the whole number 
of Birds, viz. 10, there will remain 4 for.a Dividend, which muft be 
divided by the difference of the Prices of the two forts of Birds, name* 
ly, by 2, and the Quotient will be 2 for the number of Geefe ; then milft 
the Hens be 6. And for 

2 Geefe at 4 s. is—— 8 s. 
6 Hens at z s. is 12 s. 

In all 8 In all 20. " 

Qjiefl;ion If. 

Therz were One and Twenty per fbns in Company, fome Men, fome Women* 
and fome Children ; and amongft them they fpent z6 Shillings, andfo, 
that ever j Man fpent z Shillings, every Woman 1 Shilling, and every 
Child 6 Pence : How many muft there be of each fort ? 

To refolve this or the like, this is the R U L E : 

Multiply the Number of Perfons by the leafi Expence, and take the Produtt 
of it from the whole Expence, the reftfball be the Dividend ; which divided 
by tfc difference between the Greatefi and Leafi particular Expence, the 
Quotient is a Number, which the number of Men (or they which fpendmojf) 

comes near to, but cannot exceed. Or if the f aid Dividend be divided 

by the Sum of the Greatefi and Leafi Expence $ the Quotient is a Number \ 
than which the number of men> ( or thq/e which fpend mo (I ) cannot be 
muchlefs. 

SO in this Queflion, zx Perfoni multiplied by 6 Pence ( the leaft Ex- 
_ pence ), the Prpdutt is 10 3, which taken from z6 ( the whole Ex- 
' pence ) the Remainder is 1 5 2 for the Dividend ; and then taking { from 
2, there refts 1 1 for the Divifor, and the Quotient is 'J, which is feme- 
thing more than 10 ; the number of men therefore muft be but 9. 

Then turn the Dividend and the Divifor both into whole Numbers, 
by multiplying them into the common Denominator 2, (b they being re- 
duced, will be J 1 and 3, as before is feen in the Quotient. 
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Multiply the Divifor 3 by 9 (which is the number of Men) the Pro± 
dutt is 27, which taken from 3 1 (which is die reduced Dividend) the 
remainder is 4 for the Number of Women ) and then the Children muft 
be 8 ; as in the firft Example. 

^9 Men, at 2 s. each 18 

Firft < 4 Women, at is. each, is 4 

c8 Children, at 6/4. each 4 

In all ii Perfons- In all %6 s. expended. 

But the number of Men may be alio but 8, which multiplied by the 
reduced Divifor 3, it produceth 24, which taken from 31, the re- 
mainder is 7 for the Women; and then the Children muft be 6 : As in this 
fecond Example. 

€8 Men, at 2/. each 16 

Second {7 Women, at 1 /. each 7 

1 6 Children, at 6 d. each 3 

In all 21 Perfbns. In all x6 s. expended. 

Or the number of Men may be 7, which multiplied by ;, produceth 
ai, which taken from 31, there remains %o for the Womidn, and then 
the Children muft be 4, as in this third Example. 

S. 

C 7 Men, at 2 s. each 14 

Thirdly <io Women,, at 1 /. each 10 

I 4 /Children, at 6 d. each 2 

In all 2 1 Perfons. In all 96 s. expended. 

1 

By what is here delivered In this fecond Queftion, it is plain that it is 
capable of feveral Solutions, and all of them true. 

But further, The number of Men maybe 10, and not more; for if 
you put them 11, that multiplied by 3 produceth 33, which is greater 
than 3 1 from whence it fhould be taken ; But they may be xo, aqd then 
there is only One Woman and 10 Children ; and this confirms the for- 
mer part of the Rule. 

Now for the later part of it: If the Dividend 31, be divided by the 
Sura ofthe two Bxtreams (reduced by doubling as the Dividend is) 4, 
the Quotient will be 7 \, and the Men may be 7 as hath been '{hewed ; 
but they may be alio but 6, and fewer they cannot be : As 6 Men, 13 
Women, aod 2 Children: For if ydu put the Men Five, that multi- 
plied by 3, produceth if, which taken from 31, there remains 16 for 
the Wm?n, and (b there Ihould be no Children, which is contrary to the 
Suppofition, 

And further, Bccaufe the Quotient was 7!, the number of Men 
might be fo (if pure Arithmetical Divifion be only regarded.) And 
.. then the number of Women are j\ f and the Children ji, as in this 
}f Example. • 

7i Men, 
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7 , Men, at % s; each 
7| Women, at is. each 
5 ~ Children at 6 d. each 



s. 
7 

2 



d. 

6 

9 
9 



la all 2 1 Perfbns 



In all a 6 o expended. 



Queflion III. 



There is 900 1. to be diftributed by the WiU of a Decea/ed friend\ to 30 
Perfons of three fever al Qualifications , as Minifters, Lame Soldiers, 
and Poor Tradesmen ; fo that each Minifter may have 60 1. each Sol- 
dier 40 1. and each Tradefman 20 1. How many Perfbns cf each Qua- 
lification muft (or may) there be ? 

V 

Multiply (according to the Rult) 30, the Number of Perfons^ by 10, 
the leap Share y the Produ& is 6oo y which taken from 900, the 
whole Legacy, there remains 300 for the Dividend ; and 20, the lead: 
jhare, taken from 60, the greateft fhare, leaves, 40 f6r a Divifor; and 
fo the Quotient will be 7 \ y and more the Mwfters cannot be : Alio 
add 60 and 20 f the greateft and leaft Shares together) their Sum is 80, 
by which divide 300, and the Quotient will be 3 fa and much fewer the 
Minifter $ cannot be. 

Not to ftand upon the Fra&ions (in the dividing of Men ) 



Minifters 
The 4 Soldiers £ may be either S 1- 3. $ 
Tradefinen^ (*x%. ar. 20 






6. 
3- 



5- 4- 3. 

* 7 * i- 

1. 10. 18. 



m*» 



^m*m0*m^mt 



. • " . ; 3° . 

That the Minifters cannot fin whole Numbers) be more than 7 or 
left than 3, may thus be proved. 'Firft, Let them be 8, then 8 

rimes 40 is 310 which is more than 300, from which it fhouid be taken. 

1 Secondly, Let them be 2, then 2 times 40 is 80, out of 300 there 

remains 220, which divided by 20, gives in the Quotient n for the 
Soldiers; ibthe Minifters a ndf Soldier* being 13, the Trade/men muft 
be 17. 



Bur, 

2 Minifters, at <5o /. each, is 
j 1 Soldiers, at 40 /..each, is 
17 Tradefmen, at 20 /. each, is 



120 

440 

340 



In ati 900 



Queftiori 
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Queltion IV. 

tf there be Ten Perfons of Four fever al Countries, EngJilh, Dutch, French 
and Spaniards, to pay a Debt 0/1000/. fo that every Englifh-man 
pays <ol. every French-man 70 L every Dutch man 130 1. Mi every 
Spaniard 1 50 I. How mmy is thereof each Country ? 

« • 

THB Dividend (according to the former Rule) is 500: Now to 
find the Divifor, take his Sum that pays lead (namely ^o /.) 
out of each of the other three, 150, 130, and 70, and the remains 
will be 100, 80 and 20. 

And the Fir ft and Laft, viz. 1 20 for the Divifor ; the Quotient will 
be 4 t!) and the Spaniards cannot be more. 

Secondly, Add the firft and fecond together, viz.. 180, the Quotient 
is 2 $ ; and the Spaniards cannot be left. That is, 

The Spaniards cannot be mfucn more than 4, or left than 2: And 
therefore, feeing any one Solution will (erve, 

Let the Spaniards be 5, and by that multiply 100, and take the Pro- 
dud out of 500, there remains 200 for a fecond Dividend, which di- 
vided by the fecond remain, 80, the Quotient is 2 3, therefore the Dutch- 
men are 2, which multiplied by 80, makes 160 ; take that out of 200, 
there remains 40 for a third Dividend, which divided by the third re- 
main, 20, the Quotient is 2 for the trench-mtn alio, and confequently 
the Englifbrmen mu&bci, becaufeallofthemare 10 : Rut the Spaniards 
may be alio 4 or 2. 



Example. 
#- 
4 Spaniards, at 1 50 /. each 
1 Dutch-man, at 130/. 
1 French man, at 70 /. 
4' Englifh-men, at 50 /.each 



/. 

600 
130 

200 



In all 10 



In all 1 00b 



Again, 

2 Spaniard^, at 1 50 /. each 

3 Dutch, at 1 30 /. each 

3 French- men, at 70 /. each 
2 Englifh, at fo /. each 



j 00 

210 

100 



In all 



10 



In all 1000 



The Reafon why the Spaniards and Englifh, as alio the Dutch and 
French, are equal in number, is, becaufe their Payments differ eaually 
from 100, which is the Mean Sum with which 10 Men fhould pay 
looo Pound. 



Queftion 
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Queftion V. 

Ifonefbould buy 12 Loaves of Bread for 1 2 Pence ; fo that fonte might- be 
Twopenny^ fame fenny, fame Halfpenny \ and fonte Farthing Loaves ; and 
it he required to know how many he mufi buy ofeathfort ? 

■ 

NOW, Becaule of 1 2 toaves for 1 2 Pence, the Mean Price is 1, but 
one of the Particulars being alfb 1, there fhould be no Penny 
Loaves^ becaufe there is no difference betwixt the Mean Price and One 
Penny. 

But it may be found by this Rule to be either 



4 Twopenny Loaves, 
2 Penny Loaves, 
2 Halfpenny Loaves, 
4 Farthing Loaves, 



In all 1 2 Loaves 



8 Pence 
2 Pence 
1 Penny 
1 Penny 



In all 12 Pence 

Or elfe it may be 

j Twopenny Loaves, 6 Pence 

4 Penny Loaves, 4 xj 

2 Halfpenny Loaves^ 1 2 

2 Farthing Loaves, o 2 



In all 12 Loaves. In all n 

And fo much for this Rule. 



o Pence! 



« 



CHAP. XIV. 

Of Numerical Devices. 

If any Perfon write down any three Digits (as <>, 8, 7) and under them make 
Nine other Digits fit in Rank and File ; and under them you Jet Nine other 
Digits in the fame order ; how to know, and Jet down the dgregate or total 
Sum of all the 18 Digtts and the three firji Figures^ being added together J 
before any of the 1 8 Digits be Jet down. 

LET the three Figures firft let doWa bpd, 8, 7, under tbem draw 
a Line, and under the Line make nine Pricks; and 
under them draw another Line, anfi under it make nine 687 
'other Pricks, and a Line under then), as is done, in the — i i / 
Mirgjn : This done (always) fubftraft 3 from the Digk " # • 
ftaadtnginthe place of Unity, in this cafe 7, and the; ' * * 
remainder is 4; then, upon a piece of Paper (by the * ,- * ■/ 
bye) writedown 6,8,4 inftead of 6, 8, 7, and to tbe ,•'*.. 
left hand of it" fet 3, inftead of the 3 which yon abated • • • 
from the 7 ; fo will, your Number be #84 ; *nd that • * • 
will be the Aggregate or Sum of the 18 Digits, and 
the threfe uppermoft Figures, all being added together: As in the 
Following Example. 

Having 
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748 
6 j 1 

251 
. 368 

74fr 
J684 



Having fet down the three Figures 6S7, and drawn under 
them a Line, and made 18 Points and Lines as in the MarJn 
above, bidanyPerfon about you write any nine Dieits un«h 
the nine upper Pricks and you will write nine other upon tfe 
nine other Pricks below j all which being added toother 
fhaH make 3684.7- Suppofe (as in the Margin) ontheSS 
moftmne Pricks be written 748-631-^4; then.do P you 
upon the nine Pricks under, write the Complements of thof^ 
nine Figures to Nine ; as for his three firft 7,8 do you S 
a$i, for6ji write 368, and for 254 write j.c • ill whirl, 
added together, will make 3684, the Sum you firft let down before anv 
of the 1 8 figures were written. ' 

Example 2. But if the Digit in the place of Unity be lefs 
than 3, a$ mthefe three figures ,422, you muft take ? from 
12, and there will remain 9, which fet down ; and rbeeaufc 
you borrowed io) take 1 .from 2, and there remains „and 
4 is the fame 4, before which put 3 for the 3 which you bor- 
rowed, and then the Sum is 34,9, which you tell beforehand 
will be the Aggregate or Sum of all the Addition, as in the 
Margent is plain. ' 

m Jw U u e m l Y . te d ?? by 4 » *' 6 fi g« r «, by obfervine the fame 
method by abating of ft many Unites from & place ortwS 

fiSaas; p Thou&ndsor t -Wss * 



769 

674 
230 

34«9 



<5 7 8 j 



4 J7>» 




7<H 
* 4 7 8 
I 6 i 7 

384 J 



a o 

* * 
5 3 

1 7 
8j 



3 
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4 
o 

5 



o 6 
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o X 
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4 

7 
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9 

7 

1 

% 
6 



6 

3 

5 
9 
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3 
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9 



8 8 
3 o 

9 7 



5*5793 

*" S* ° f 4j t'f tbe *** °U Digit Numbers be fet in R*»k W 
Rk, *s m the M*rge*t f and it be required of *nj Five"/ 'Zn> nji 
Digits to nuke thejift Number 20, Ho* maf tg bedZel f ° U 

In the Performance of this there is a Falacv • for 
no five odd Numbers taken howfoeve^ cln mate 
up that Number ; wherefore they do irW £ 

arc wntteo, upfide down, and then the three NirS, 

become three Sixes; and fo 3 times 6 h i«T*i2" 

of the Ones makes 20, asin the otheV MaTgenl. ' tW ° 
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C HAP. I. 

9 

Of Geometrical Definitions y and , Pradical 

Problems. 



i •■* 



P R O B L. I. " 

' '• '• -'*' ' ' 

"From a Point, in 4 Right Line^ive*, to ereH another Right Line 

which frail be Perpendicular fdfta Right Line £fam. * 

t>efi»iM» 1:1 li P«»* is that 'which hath no Parts, and is {he leaft 

fr\ imaginarythii^that<»nbe<;onceiyediiithernind: 
*■•* As this Pwztf or Pr/afe noted with Z . 

■ • 

Dtfinition 2. 3 A jR/gfo Lw»e is.a Lkie drawn equally between two given 
Points, and is the fhorteft diftance between them, as is this Line X Y, 
which is the fhorteft diftance between. the two EomtsU and Y. 
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Definition 5. ] & Right Line is faia to be Perpendicular to another 
Right Line, Y/hei| it makdth the Angles on either fide of the ere&ed Line 
.equal; that is, fo that thdereSled Line inclines not either to the RigSt 
bandy or to the Left % but flpndeth upright upon the Line from which it 
is erefted: As in, tH^Jw^ Line A. B, is laid to be &zfendl^ 
cuiar to the Right LintJZ D t upon which it is ereSed, for that it' 
.cliqeth neither to the Riffimjjtft hand; and becaufe the Angles on e#L^ 
fide thereof are equal ; na jnefjv The Angle A B C on the one fidejtqudl 
to the Angle ABD on the other fide ; either of which Angles are Right 

Angles -, and the Right Lint AB fo ftandipg is Perpendicular tQ*h$Jliglt 

.LineC D upon which it isj cre&ed. r \ y yY ' » 
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Pr*£tice.] T ET the Right 

L Line given be 
C D, and let it be required to 
ere& another Right Line which 
(hall be Perpendicular thereun- 
to, from the Point B. 

Open your Compares to any 
convenient fmall diftance , and 
letting one Foot in the Point B, 
with the other make the two 
fmall marks E and F, on either 
fide, equidiftant from the given 
Point B. -—This done,Open 
D the Compares aga in to any con- 
venient diftance ( greater than 



the former)and letting oneFoot'in the Point E,wuh the other defcribe the 
oblcure Arqh 6 G '(over the given Point B as near as you can guefs). 

Again ; ( The Compafles being ftill open at the fame diftance ) 

fet one Foot in the Point F, and with the other defcribe another obfcure 
Arch H H, eroding the former in the Point A : So is A a Point found, 
through which if you draw a Right Liqp from the given Point B, that 
Right Line A B, (hall be Perpendicular to the given Right Line C D, 
and from the Point B, which was required to be done : . And the Angle 
A B D, on the one fide thereof, is equal to the Angle ABC, on the other 
fide ; and both of them are^Right (or Square) Angles. 
^Note, An Angle is always fignified by Three Letters, as a Point is 
by One; the middlemoft of which Three reprefenteth the Angular 

Point, as in this Cafe the Letter B. B being the Angular 

Point, and the Lines AB and BC the fides containing the An* 
gle B. 

P R O B L. If. 

How to ere ft a Perpendicular, when the given Toint is in (or near } 
the end of the given Q(ight Line. 

Pnftice. 3 TpH ERE are feveral ways to effeft this ; of which I 

A will here fhew you only Two, as being the beft* # , 

Let A B be a Line 
given, and from the 
Point A, towards the 
end thereof, let it be 
required to ereft the 
Perpendicular A C. 

Fir ft, Open 

theCompaffes to any 
fmall diftance, and 
fetting one Foot in 
the given Point A , 
with the other de- 
fcribe an Arch ( or 
part) of a Circle, F 
E D, — And (keep- 
ing 





GEOMETRICAL. 

ing the CompafTes ftill at the fame diftance ) fet one Foot in D, and 
make a, mark in the Arch at E, and letting one Foot in E, with the other 
defcribe another Arch of a Circle AFG, crofting the firft Arch inF. 
Again, Set one Foot in F, and with the other defcribe the fmall Arch 
HH, croffing the former in the Point C, through which Point C, draw 
a Line from the given Point A , and that Line fhall be Perpendicular 
to the given Line A B, and drawn from the Point A, as was required. 4 

* i 

A Second Wdy. 

Let B (the extreme end of the given Line) be the Point given. 
—Open the CompafTes to any convenient diftance, and letting one 



Foot in B, pitch down the other Foot at adventure in the Point K ; fo 
one Foot refting in K, turn the other about till it crofs the givfcn Lipe 
A B in »L, anddraw the right Line L K at length, and let the fame di-t 
fiance K, L, Cat which the CompafTes already ft and ) from K to M ; (b 
;i Line drawn from B through M, fhall be Perpendicular to A B, and 
from the given Point B, as was required. 
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PROB L. III. 

From a Point above, to let a Perpendicular /*# upon a Qtyhttxhe 
under it. 

N this there are two Cafes, Firft, when the given Point above, 
j_. is over ( or near ) the middle of the given Line. And Second- 
ly, When the given Point is juft (or near) over the End of the given 
Line. , . 
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Pra- TN the firft 
etict^Y Cafe, Let 
N O be a right: Line 
given, and from th6 
Point P ( over it ) 
let it be required to 
let fall the Perpen- 
dicular PQ^ Firft, 
Open theCompaC 
fes to any conveni- 
ent diftance greater 
than the diftance 
between P and Qj 
and fettingoneFoot • 

in P, with the other ^ «A».^>— ^ .<•<(> 

draw an oblcure • t , *• 

Arch of a Circle, cutting the given Line in the Points R and S« *— Se- 
condly, Divide the Space between R and S into two equal parts in the 
Point Qj fb a Right Line drawn from the given Point P, tb the Point 
C^, fhall be Perpendicular to the Line NO. 
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RECREATIONS 

Nate, To avoid the dividing of the (pace R S into two equal parts, tof 
find the Point Q; if you have room ( either above or beneath your 
Line) you may fet one Foot in S, and opening the Compares to 
any convenient diftance, make the Arch Y Y, and removing the 
Compares to R, make the Arch Z Z eroding the former in &> 
lb a Line drawn through JE and P, {hail be Perpendicular to NO. 



In the ftconiCdfe % Let V be the Point given ; 



Fir ft, From any 



part of the given Line N O, as from T, draw a Right Line to the given 

Point V, wnich divide into two equal parts in X. Secondly, Set 

one Foot of the,Compafles in X, and with the diftance X T defcribe the 
Arch ( or Semicircle ) VOT, cutting the given Line N O in O, (b 
fhall O be the Point, to which from the given Point; V, if you draw 
aright Line* it fhall be a Perpendicular to the Line NO, and from the 
Point V, a* was required. 

PROBL 4V. 

To divide a Q(igbt Line into Two equal Tartt > and' at 0{ight {or 
Square ) Angles* 

LE T A B be a Line given, to be fo di- 
vided. — -Take in your Compares 
the Length of the givenXine A B ; or X if 
that: be too lone ) to any other diftance 
greater thin half the length thereof; and 
letting one Foot in the end A, with the 
other dtaw the Arch C t> E.— - Second- 
ly, (the Compares being open at the fame 
diftance ) let one Foot in B, and with the 
' other crofs the former Arch ( both above 
and below the Line) in the Points F and 
G : So a Right Line drawn ( or a Ruler 
laid) from F to G, (hall cut the given 
Line in H ; fo (hall the given Line A B 
be divided into two Equal Parts in the 
Point H, and at right Angles, which was 
requited. 
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* PROBL V. 

A Right Mhe heing given,, to drop another Right Line which fhaU 
be Parallel (hereunto at any dijtahce required, or through any Toint 
affigned. 

Definition. ~\T\JghtUntiVtr otitis are fuch Right Lines, which bein 

t\ drawn upon the fame Plain, and infinitely extende 
on either fide, would never concur or meet ; but always, in all parts, 

retain 
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retain an equal diftance ; and fuch are thefe I B — 

two Right Lines, B C, and B D. [ B> 

In the defcribing or drawing of PardBel Lines, there may fall out Two 
Cafes, or Varieties. As, . 

i. It may be required to draw a Line Parallel to another Line, at a cer- 
tain given diftance. Or, >* 

2. The Parallel may be required to be drawn through an afligned 
Point. ...-*■ - , 

And of this kind there are two Varieties. For, 

i. The given Point may be over or under the given Line. Or, 

3. It may be Oblique to the Line given. 
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Practice of theT ET E F be a Right Line given, and let it be requi- 
Fi-fi Cafe. L re ^ t0 draw another Right Line Parallel thereunto at 
the diftance of the Length of the Line G. 

Firft, Take in your Compares the Length of the given LineG, and 
fet ons Foot iu the Point E, (or in any other part of the given Line to- 
wards the end thereof) ' defcribing the fmall obfcure Arch I K -j— Then 
move the CorapaiTes to F, (near the other end of the Line J > and defcribe 
another ftnall and obfcure Arch L M. — -Laftly, Lay ampler to the 
very top of thefe two Arches y lb that the Ruler do not "crofe, but juftly 
touch either of them : Then if by the edge of the Ruler you draw a Right 
Liae N O, it (hall be Parallel to the given Line E F, and at the diftance 
of the Length of G ; which was «o be done. 
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6 R EC R E A T I N S 

Pra&iee ofthtT E T l^Q^bea Right Line given, unto which you are 
Second Cafe. L-y to draw another Right Line Parallel, which P*- 
rdkl , muft pais through the given Point R . 

'Firfti Set one Foot of your Compafles in R, and with the other take 
the neareft diftance to the given Line P Q, which is done by opening or 
(hutting of the Compares, till the moveable Point of them do only touch 

the given LineP Q T and there dqlcribe the Arch S T. : Seco*dly y "X\\z 

Compaffes at the lame diftance, let one Foot in P, ( or any Point to- 
wards the other end of the given Lin© ) and with the other defcribe the 

Arch VX. Ld(llj f Tfirough the given Point R, and the vgry 

top of the Arch V X at Y, draw the Right Line R Y, and it fhall be 
Parallel to the given Line PQ,, and fhall 'alio pafs through the given 
Point R ; which was required to be done, , • j 

Prdtfice of thef ET AB be a. Right Line _given, to which another 
Third Cafe. \_, Parallel Right Line is to be drawn, which fhall pafs 
through the Point C. 

Fiat, Take in y6ur Compaffes the diftance from C to B, the end of 
the given Line. — — Secondly, Set one Foot in A ( the other end of 
the given Line ) and with the other defcribe the obfcure Arch F G. 
- — — -Thirty, Take in your Compaffes the Length of the given Line 
A B, and fettmgone Foot jnC, with the other defcribe the Arch D E, 
trotting the former in the Point H : So a Line di^wn from the Point C, 
through the Point H, fhall be Parallel to the given Line A B ; which 
was required. 

\ • 

PROBL. VI. 

» 

To make a Triangle of any three given Right Lines, provided that 
the two [borter Lines together y he longer than the longeft given Line. 

LE T the three Lines 
givenbeC,D,andE. 

Firft, Take the jprig- 

eft Line C in your Com- 
paffes, and make the Line 
FG equal thereunto. Ste- 
condly,Take in yourCom- 
pafTes the Line D, and 
letting one Foot in G, de- 
fcribe the Arch H H. 

Thirdly, Take the 

Line E , and letting one ' 
Foot ia F, defcribe the 
Arch 1 1, croffing the for- 
mer Arch in K. — : — Laftly, draw the Right Lines' KF and KG, and 
they fhall conftitutea Triangle, whofe three fides fhall be equal to the 
three given Lines, C, D, E ; which was required. « 

. PROBL. 
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P Ft OBL VII. 



*© 



To divide a %ight Line given, into any number of Equal Parts* 




Pr4BkeS]X ET the Right Line G be the Line given, to be divided into 
L 5 equal parts. Firft, Upon any Line drawn at plea fure, 
as the obfeure Line H K, with your Compaffes opened to any linall di- 
fiance, run along the fame Five times at the figures o, i, 2, 3, 4, 5. 
( becaufethe Line given is to be divided into 5 parts ). —Then take 
in your Compaffes thediftance from o to 5, and with that chance make 

the Equilaterdl Irtinglt ^ L o. Again, Take in your Compaffes 

the given Line G, and let that diftance from L to M and N, drawing the 
Line MN ( which will be equal to the given Line G. ) — — Laftly, 
Lay a Ruler from L, to the Points 1,2,3, and 4, in the Line H K, and 
the Ruler will cut the Line M N in the Points 1,2, 3,4; dividing the 
fanle Line, equal to G, into ; equal parts ; as was required. 

% Note,' This EquU&teral Triangle thus made, is capable of dividing 
any other Line into c equal parts, be it either greater or letter than 
this given Line G, if the length thereof be let from L on both fides 
of the Triangle, and drawing a Line from either fide : As the Line 
QJR (horter than: MN; or the Line O P longer than M N : All 
which Lines are divided into Five Equal Parts. 

* 

PROBI. Vtti. 

To any three Points given, which lye not in a (Right Line, to find the 
Center of a Circle, tphofe Circumference bting deferibed, fhall 

pafs through thofe three given Points. 

■.'.•'*'---- -'..•■ Lst 
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LET th^ three given Points be ABC Jvry?, 
Set one Foot of your Compares in one of the 
given Points A, and extend the other Foot to B, 
another of the giyen Points, 1 and draw the Arch 

of a Circle GED» Secondly, ( the Compafc 

ies being kept at the fame diftance as before ) Set 
one Foot in B, and with the other Foot crofs the 
former Arch G E D, with two fmall Ma/ks or 
Arches in the Points D and E, and draw the 

Right Line D E. Thirdly y Set one Foot of 

the Compaffes in the third given Point C, ( they 
ftill keeping the lame opening ) and with the 
other Foot crofs the firft drawn Arch GED, in 
the Points F and G, and draw the Right Line 
F G, eroding the former Right Line D E in the 
Point O, fb fliall O be the Centre of a Circle ; 
in which if you fet one Foot of the Compaffes, 
and open the other to any of the three given 
Points, the Circle fb defcribed fball pais dire£Hy 
through all the 3 Points A B and C, as was re- 
quired. 
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p r o b l: IX. 
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GrctwfyrsnU $f any Circle into 
■.''•' ^Kjtntf'dxceltdirigTen, 
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THE Circle being de- 
fcribed upon the 
Centre E, — — .F/r/?,Draw 
the Diameter. A E C,which 
divides the Circumference 

into % equal parts. Se- 

conily, Take the diftance 
A E in your Compaffes , 
and fet it from A toB, and 
to D, and draw the Line 
B D, which fhall divide the 
Circumference into j equal 
.parts. . -r- Thirdly, Di- 
vide the Diameter A C in 
two equal pa.n;s at right 
Angles, by the Diameter 
F G, and draw the Line A 
F, which fhall divide the 
Circle into 4. equal parts. 
— ■ — Fourthly, Set one Foot 
of the Compaffes in H, and 
extend the other to F, and 
there defcribe the Arch F PI, and draw the Line F I, which fhall di- 
vide 
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vide the Circle into 5 equal parts. Fifthly, The lines E A, E C, E fy 

or E G, will either of them divide the Circle into 6 equal parts. -—Sixth- 
ly The lines H B or H D Will divide it ihto 7 equal parts. Seventh* 

ly+ Through the point O, ( where the lines H B and A F do interleft ) 
draty the line E K, and a line drawn from A to K (hall divide the Circle 

into 8 equal parts. - Eighthly y Divide the Arch BAD into three equal 

parts, and fet one of them from D to L, fofhall D L divide the Circum- 
ference into 9 equal pans. L*{tly % The Line E I will divide the Cir- 
cle into 10 equal parts; and fo is the Problem performed as was re- 
quired. 

P K O B L X. 
To divide a Qjljght Lined Angle into two equal Vats, 

I' . E T the Angle given be C A B ; upon the Angu- 
mi lar Point at A, with any diftance of the Com- 
pares, defcribe an Arch a b, then fet one fpot in a, 
and with the other defcribe the Arch c c , and fet one 
foot in b, and with the other defcribe the Arch d d, 
eroding the former in the point D, through which 
draw the Line D A* fo (hall the Angle C A B be di- 
vided into two equal parts by the Line D A. 
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PROBL XL 

Bow to defcribe a Citcle within a Triangle, fo that the Circumference 
of the Circle Jball touch ail the three fides of the Triangle. 

BY the lafl: Problem 
dividaany two ot 
the Angles of the gi- 
ven Triangle into two 
equal parts, as the An- 
gles E F G, by the line 
F f, and the Angle E 
GF by the line Q e, 
cutting each other id 
H j fo is H the Center, 
lipon which if you de- 
fcribe the Circle, it . 
Ihall touch the three 
fides of the Triangle c 
in the Points I K and Li 
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PROBL XII. 

To defaika. Grde ohm a Trumgfe, the Circumference whereof /hail 

touch all the Angles of the Triangle. 

LET the Triangle given be M N 
O, by the fourth Problem divide 
any of the two fides of the Triangles 
into two equal parts, at Right Angles, 
as the fide M O, by the line g h, and 
the fide N O, by the line i k, eroding 
each other in P ; lb is P a Center, up- 
on which if you defcnbe a Circle, it 
(Ball touch all the Angles of the Tri- 
angle. 




PROBL; XIII. 

between two %jght Lines given, to find a Mean Proportional Line. 
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Defini- \ Mean Pro* 

nit ion* l\ port ion al 

Line , is fuch a Line, 
whole length being 
multiplied in it felf,the 
Produft (halt be equal 
to both the Prod u a: of 
the other two Lines,be* 
tweeri which it is a 
Mean Proportional, 

Let A and B be two 
lines , of which let A 



be 4 of any Meafure, ( as Feet, Yards, &c. ) and let B be 9 of the fame 
meafure ; and between theie two I would find a Mean Proportional. 

Draw aright line CD, and upon it fet the line B, which is 9, From 
C to E ; alio fet the line A, which is 4, from E to D ; io is the line C D, 
cqualtothetwoiinesAandB ; upon the point of the joining of theie 
' two lines, which is at E, ( by the firft Pf oblem ) ereft a Perpendicular, 
as E G ; then divide the line C D.into two equal parts in F, and upon 
the point F, as a Center, defcribe a Semicircle C G D, cutting the Per- 
pendicular before erefted, in the point G; then is the line EG a Meaii 
Proportional Line between the two lines htvA B , and being meaiured, 
- . will 
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will be -found to be 6 ; which being multiplied in it fcif produceth z6; 
and fo will 9 multiplied by 4 produce the fame. , • 

1 . * * • 
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PROBL. XIV. 

Horn to make a Serpentine or Spiral Line, ?>hofe thrids /hall be di/lant 

one from the other, the .length of a Live given* . ; • 

* 

LE T it be required to defcribe & 
Spiral Line, at the diftance of 

the given Line A B, Continue 

the given line A B at pleafure on 
both fides, froth A towards D , and 
from B towards £ ; and upon this 
continued Line ( with the diftancfe 
A B ) fet off the diftances i, *, ft &c. 
on either fide from A and B. Then 
( by Probl. i . > divide the given 
> line A B into two equal parts in the 
point C, and upon C, as a Centre, 
at the diftance C A or C B, defcribe 
the Semicircle A a B : Then open- 
ing the Compares from C to i , up- 
on C defcribe the Semicircle i b i ; 
alfb extend the Compafles from C 
to x, and upon C defcribe the Semicircle 2 c i. Again, Oped the Cpm- 

Saffes from C to ft and defcribe the Semicircle j d j : And thus may you / 
for as many Revolutions as you pleafe, as here is dooe only for three. 
Again, Open the Compafles to tne diftance of the given line A B> let 
6ne toot irt B, and with the other defcribe the Semicircle A e 1. Then \ 
extend the Compafles from B to 1, and defcribe the Semicircle 1 f 2. *• 
Laftly, Extend the Cortipaffes from B to 2, and defcribe the Semicircle 
* g ?• So is your Spiral Line finifhed, confiding of Three Revolution 
only, bat may be continued to as many as you pleafe; 




PROBL. XV. 
How to difcribe in &V^ the length thereof beitggiyeri. 
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LE T A B be&line»gived, 
• and of that length let it 
be required to deicribe an O- 

va l. Divide the line A 

B into three equal parts in the 
Points C and D. Then upon 
C as a Centre, at the difbncc 
C A, defcribe the obfcure Cir- 
cle EAHD; and upon D, 
at the diftance D B, deicribe 
another occultCircle L B K C, 
crofting the former in the 
points N abd O. This done, 
through O and C draw an 
obfcure line cutting the Cin ! e 
inE: Alio through O and D, 
draw. another obfcure line, 
crofting the other Circle in L. 
In like manner, through the 
points N and C, draw an ob- 
fcure line cuttingjht Circ le in 
H, and thcough N and D a* 
oother cutting the Circle in 
K. Laftlv , Upon 0» at the di- 
ftance O E of, O L, deicribe 
the Arch E L, and £ with the 
fame diftance) upon N, de- 
icribe the Arch H K. The 
two ends of the Oval HA E, 
and L B K are parps of the 
two Circles firft of all defcri- 
bed ; and fo is your Oval corn- 
pleated. 



j 
j 



» . * 



r. 



the fame Centres, *nd to touch the lines OB, O L, 4*4 N H, Ni, 
extended as is done in the figure. 

PKOBL. XVL 

At the length of a UnegtVen, to defcribe an W, which Ml be in pro* 
portion to the length thereof, narrower than the former. 
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LET the given line 
bePQ Di 

vide the line P Q^ 
(by the i^A.Prebl.) 
into four equal parrs 
in tbe points R S and 
T, and upon thofe 
three points,as three 
Centers, at the di- 
ftance R P, or T Qj 
defcribe thrte Cir- 
cles, the middlemoft 
of which, defcribed 
upon the Center S, 
cutting the other 
two in the points U 
XYZ. This done, 
through the points 
R Z draw an obfeure 
line at length, and 
cutting one of the 
Circles in A> alio 
draw a line through 
T and Y, eroding 
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in C, and the line A~Zextended to M. 
Again) through T and X<foLW^nobfcure line at liberjty, cutting 
one of the Circles in D, and another obfeure line through R and V, cut. 
ting the other Circle in B, and being; extended through the former occult 
line in W. Laftly, Upon the Point A, at the diftance M A, defcribe the 
Arch AC, and ( wi.h the fami diftance) one foot placed in W, with 
the other defcribe the Arch BD, compleating the Oval; the ends A P 
B, andC QD, being parts of. the two outermoft Circles £rft de(cribe^« 
If you would have *» Oval PanUUlto this, it mttjtbe defirikd ttpom the/ime 
CartresRTVr M*dM. 
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»4 RECREATIONS 

DRaw a right line A B 9 which divide into two equal parts in C Then 
divide each of thofe parts C B and C A into 10 equal parts, and 

nlimber them from C both ways, by i, a, i>&c to 10. Then 

take in your Compafles 4 of thofe parts, and with that diftance, upon C, 
defcribe the Circle D 4 E 4, and draw the two lines 4 E F, and 4 E G 9 
extending them of (umcient length, — — Then letting one foot of the 
Compafles in B, extend the other to the 4 next to A (or take 1 4 parts in 
your Compafles ) and fetting one foot in A defcribe an Arch till it cut the 
liQeE G in H, and with the lame diftance, fetting one foot in B, defcribe 

&n Arch, cutting the line E F in K. Laftly, Set one foot in E, and 

with the other, opened to the diftance EK or. EH, defcribe the Arch 
KLH; and fb is your Egg figure compleated. 
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PROBL XVM. 

' Mvm to defcribe an Oval ( properly an Blipfis ) whofe length and 

hreadth istiVen. 

*. • 

T E T G and H be two lines given, 
' ,L/ and an Oval (orEllipfis) is to be 
deferibed, whole length is to be equal 
to the line G, and its breadth to the line 
H. - - - Draw a line A B equal to 
the line G, and (byPrpbl. u) divide 
it into two equal parts at Right Angles 
in the point O, and make the line C D 
equal to the given line H. This done, 
take in your Compafles the length O A 
or O B, (half the length of the long- 
eft Diameter ) and letting one foot in 
C, with die other crofs the Diameter 
A B, in the points E and F ; which two points are the two Centers of 
the Oval, ( properly the two Focus of the'Ellipfis ) : Upon which two 
points, let two Pins be faftned, and about them put a String, whole ends 
Fallen together in the point C ; this ftring being moved about the two 
"' with a Point or Tracer, will defcribe the Qval ( or Ellipfis ) AC 
, whole length and breadth flnll be equal to the two lines G and H< 
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PROBL. XIX. 



To find the Center of a Circular Arch, and the Me Diameter of the 
' 'Circle, of which the given 1 Arch k a part ot Segment. • 
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T ET ABC be the 
*~* infide of a Circular 
Arch., of which the 
whole Diameter and the 
Center is required to be 
found. — —Make choice 
of a Point towards the 
Top or Crown of the 
Arch, as B; in which 

fet one foot of the Com- 
pares, opening them to 
any competent diftance, 
as from B to D or E,and 
with that diftance de- 
fcribe an obfcure Circle 
FDEG, crofflng the 
Arch in D and E. Then 
(the Compares being 
ftill open to the feme diftance J fet one foot in D, and with the other 
make the marks F and L in the obfcure Circle : Alio let one foot in E, 
and with the other make the marks K and tyl in the lame obfcure Circle. 
This done, draw an occult line at pleafure, through the points H and 
L, and another through M and K, eroding the former in the point O : 
So fhall O be the Center of the Arch, and A, O B, or O C, the Se- 
midiameter of the Circle of which the Arph is a part. The whole 
Diameter may be found by continuing the fides of the Arcfo from the 
Springs A and B, downwards towards P and Q^ Then, a line drawn 
through the Center O, parallel to A B, till it meet with the Arch conti- 
nued on both fides at F and Q, fhall be the Diameter of the Arch, 
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. P R O B L, XX. 

The Arch or Segment of a Circle being giyen, to find a %jgbt Line 

( the neareft } equal thereunto. 

THE ArchRSTisa 
Segment of aCircle, 
unto which a Right line is 
to be made equal. — -From 
the two extream points of 
the Arch, draw a right line 
R T ; then divide the Arch 

line into two equal parts io -■ v -,~ 

S, and drawthe right line ^ v ; - x ?* 

S T. This done, draw a right line at pleafure, asW m ; upon 'which 
line fet the length of the line R T, from W to-X .- Alfo take the line T S 
in your Combaflcs, which at twice will reach fwm W to Y j divide the ' 
line of ditferesee X Y into J equal parts, and one of thole parts let from 
Y to Z ; fi> (hail the right line W Z, be the neareft right line that can 
Geometrically be found, equal to the Arch Line or Segment R S T. 

CHAP. 
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Geometrical Gonclufions 
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SHEWING 



How ( wkhdut Compares ) noting only a common Meat-Fork , 

(orfucb like faftrument, which wilt.mither open wider, nor fbut 

clojer ), and a Plain tfja/er, to perform many flea) ant and delightful 

-Geometrical Conclufions. 






TH E Compaffes is an Inflrument known to all men ; and the Inven- 
tion of them is attributed to Talus the Nephew of Dtdxlus ; as 
appears by Ovid Met. Lit. 8. Where he lays, 

« 

Et ex uno duoferrea brachia nodo 



Junjct, utequalifpacio di ft ant thus iUis 
Altera pars ft ant, parr altera ductrtVorbtm. 

Which Sandys thus Traiiflates, 
And two fhankt Compaffe*^ with Rivet bound, 
Th'one to ftand ftill, th'other to turn round 
In equal diftance. 

But one John Baptift an Italian, as alio one Jeronymus Cardanus, a fa* 
mous Mathematician, have performed and demonstrated all ( as is rela- 
ted ; Euclid's Elements, without Coropafles ; it is true, many Conclu- 
fions may be done without them, fome whereof fhall here follow : 

' CONCtUS. L . 
How to divide a G(igkt Line into two equal Parts. 

LET AB be a right line 
given to be divided into 
two equal parts i fet one 
* point of the Fork . in A, 'and 
with the other draw the fmall 
Arch a a ; then let one end 
of the Fork in B, and with 
the other defcribe the Arch 
bb; then lay a Ruler to thefe 
two Arches a a and b b, fo that the Ruler may only touch the tops of the 
Arches ; then by the fide of the Ruler draw the line C D> which will di- 
vide the given line A B into two equal parts in the point E ; which was 
to be done. CON- 




G E M E T RICA L 
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CONCfcUS. Ill 

How to ereB a Perpendicular from a&oint givepinauj<!{ight Ufa 



i i 

'"TpHis may be done fevejal ways \ as followeth i 



The Firft.Way. 



Let FG be a right line, ind. ** * 
point given therein, from whence it 
is required to ereft a Perpendicular : 
Set one point of the fork in thriven 
point H, and run it over upon the gi- 
ven line two, three, or four times, on 
cither fide of the given point H, at the 
Points 3 2 *, and 12H then upon 
the points j and 3, defcribe the two 
Arches j c,and $ d, fettinj* the dillance 
of the fork upon both the Arches from 
a to c,and from % to d .- Then through 7«» 
the points 3 and c r and jandd, draw 

tnPL hvn fifth* lin»c « ts «hJ _ J — _.. • 




™ W nghr Unes 3 c, and jd,cutting one another io*he point K ; fo 
a right line being drawn from H to K. flnll he Perr*fefi*£l»,. W: /z . 



Which was requirldto tedonT 4 " "^ "* " Pcr P e * ficuIar *"* 

» « t * » 1 « 

... ■ . » 

t - »* , '• Another JV*y t 

Let L M be a right line given, and 
N a point therein ; from whence a Per- 
pendicular is to be erefted. 'Set one foot , 
or the fork in the given point *N, and ; V 
with the other defcribe the Semicircle 
€ f g h ; then fetting one foot in e the 
other will reach to f ; and letting one 
foot in, h, the other will reach to g » ' 
then letting one foot in f, with the 
other defcribe the finall arch i i, and 
and fetting one foot in g, with the other 

CONCLUS. III. 

Upon the End of a tyght Une&Ven, to EreSla TerfxnJicular. 
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R £ C ft. £ AXIOMS 

LET the given line be A B, ind let it be 
required to ered a Perpendicular there- 

Unto upon the end B. ■ Set one point of 

your fork in the end B, and keeping it there, 
pitch the other down upon the Paper at all 
adventures in C, and upon C turn the fork 
about till the other point of it touch tljegtven 
line A B in D ; lay*Ruler from D tot, and 
draw an ofrfcure line by the fide*b£rtfOT, and 
Upon it let the diftance of your fork from : C to 
£ ;thea a line drawn from B through E^ (ha II 
be Perpendicular to thegiv«4wp A-B-^ ~ 
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CONCL US. IV. 

Fronfut P^int yboVe, to let fall a Perpendicular upon aground tine telow, 

/ i \ • ' * • 

T E T G be a point aloft, from which 
JL, point it is required to draw a line 
which (hall be Perpendicular to the 
right line P Qj_ 

Upon the ends or towards the ends 

of the given line, ereffc two Perpendi* 

■ culars as PR and QJ3,. upon which run 

over your fork as many times as you 

can, as at 1 1, 23, ) 3, &c fo far, till 

. you come to have your given point to 

,te nearer to the Parallel Line 3 3, than 

^ ' — ' *v 'is the diftancc of your fork : Then fee 

, """ Vj "one foot of the fork in the gjven point 

O , and wth toe other defcribe the Arch 11 , cutting the Parallel 3 3, 

inthepoiqts m andnj then fee one foot of. the fork in m, and the 

otfi^t -Will reach to 61 alio fie one. foot in n, and the other 

will reach ito p. Again, let one foot in o, and with the other defcribe the 

irch q q, and fettin(*one foot in p, with the other defcribe the Arch r r, 

• eroding eajcb other m V. Laftly, draw the line O V, extending it till it; 

: cu t the mfo n line f Q.in TlfdlhaU © TbePerpendiculaf to PQ; which, 

, was required to be dondt vi 

nsvigsr'iiT'oA O r.: .* 

mil vt'- o: r-U^'.-.Qi-Q-^'^j^XX $. V. 
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To divide alight Line into any number of equal parts. 
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T ET WXbe aright ^ 
- L ' line given to be di- 
vided into 4 equal parts; 
Firft, Upon the two 
points. W and X, de- 
icribe the < two Arches 
a a above, the other b b 
below; then lay a Ruler 
toW, fo as to touch the 
top of the Arch b b, 
and draw the fine W Z, 
laying a Ruler to the 
top of the Arch a a, and 
the Point X, and draw 
the line X Y ; then from W and X run the diftaride of your fork three 
times X which is one left than the number of parts into which the line 
is to be divided ; at the points W 1, 2, andj ; and X 1; 2; arid 3. Laft- 
ly, draw the lines \ j, 22, and $.1 ; foihall the line WX be divided 
into four equal paf>s, in the points c, d, and e. 




Amtbtr Wty td da the fame 
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E T the given line be DE,and 

Jet it be required to divide 
die lame into fix equal parts. 
. fcirft, By the following Conclu- 
fion, upon the given line D E, de- 
(cribe the Equilateral Triangle 
DBF; then with the diftance of 
your fork run fix times upon the 
fides F D and FE, at the points 
J»*»?»4j5G,andi, z , ?>4 , 5 
H, and draw the line G H, up- 
on which run alfo fix times thd . 
diftance of your fork, at the, 
points a, b, c, d, e ; then laying 
a Ruler upon F, and every one of 
the divifions a, b, c, d, e, draw _^ 

the obfeure lines Fa, Fb, Fc, J* 1 2t . , & 4* 

F d, F e, which extendeoVVill divide the given line D E into fix equal 
parts, in the point* 1, 2. ?. 4, c. 
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. C ON CLUS. VI. 

Hpm a <%igkt LwegiVen,. t« make an Equilateral Triangle, or a Trim- 

gleef three equal fides. 
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RECREATIONS 

T E T A B be the Hoe given, upon the 

*-* points A and B ; with your fork 

defcribe two-Arches^ and upon them fee 

the diftarice of your fork from a to t>, 

. and from-c to d > then draw the two 

. lines A b and B d, extending them till 

. they concur in C ; fo fliall A B C be an 

equilateral Triangle, all whole fides are 

-equal toithe given line A B. 
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conclus. vir. 

To divide a ^jght Lined Angle into two equal parts. 



JET DEF be an Angle given, to be 
■*-' divided into two equal parts ; upon 
the Angular Point E, with the diftanceof 
your fork, defcribe the Arch e f ; and up- 
on the pou* f defcribe the Aich g g, and 
upon e defcribe the Arch h h, eroding each 
other in G, draw the line E G, which 
(hall divide the Anglo DEF intd two. 
equal pans. < 
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C L U S. ViH. 

fritbii any ti(tghfi. Linij Tmpgle, to find a Point i upon which if 4 
CirtU be . defcr fked* if. Ihal 

» - — 

THE Triangle Hli is ! tne 
^Triangle given 1 ; by the 
foregoing Conclufion divide any 
two of the Angles into two equal 
parts, as the Angles I and K, by 
the Lines 1 1, and K k, eroding 
each other in L, upon which a 
Circle being defcribed , it fliall 
X touch all the fides of the Trianglt 
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CO N.CLU S. IX. 

4 

How to find a Point either within or Teithout a Triatgle, upon which i 
if a Circle be defcribed, it Jhall touch dtt the Angular Points of the 
Triangle. 

T E T the Triangle given be 
M T^ M N O, and let it be re- 
quired to find a Point, upon 
which a Circle being defcribed, . 
fhall touch all the three Points 
M NandO. 

By the fecond Conclufion di- 
vide^ any two of the fides of 
the Triangle, as the fides H 
O and MO, into two equal 
parts in the points P and Qj 
upon which points ereft two 
Perpendiculars Q_m and P n, 
eroding each other in R ; fo 
fhall R be a Center, upon which 
a Circle being defcribed , it 
will touch all the Angular 
Points of the Triangle M N 1 0. 
In this cafe the Point R falls 
within the Triangle. 

Kg. *• ■ ■ * : 

Butfr the Triangle had beea . / 
that S T V, if the two .fides 
thereof S t and S. V faadbeen . 
divided into two equal parts of 
Right Angles, in X and V,antr 
from . thence two Perpendicu- - 
tas eie$e<J, as,X p> and Y o t 
they would croft each otner ia 
the Point Z, without the Triangle, vet a Circle delcri 
point, will pais by all the Angular Points of the Triangl 

jy<>te> If the Triangle given be an Acute AngledtFnangle, the Center 
will fall within the Triangle ; as in the firft example, Fig. i. 

r5ut if it be an Obtwfe Angkcj jTritnafe, -thcCefyer will faff without 
the Triangle ^ as fn thelecondexampteV Tig; 2. 

* dW theldngeft fide. « ^ ' ' ,M * ^ l ." ' £™ ■> ' " i'* 
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CONCLUS. I 

Hottf to divide a Triangle into any number of equal Tartr, hy Lines 

drawn from any Angle thereof. 

r 

T E T A B C be a Triangle given, to 
*-' be divided into three Triangles 
by lines drawn from the Angle A. 

Firft, By the 4/A. Cbnclunon divide 
the fide of the Triangle B C ( which 
isoppofite to the Angle A,from which 
the fines of divifion are to be drawn) 
into three equal parts in the points D 
and E ; then draw the lines A E and 
A D, fb fliall you have three Triangles, 
ABD, ADE^ndAEB^Ilofthem 
equal one to another, and all of them 
together equal tcfcthe given Triangle 
ABC. 




C O N C L US. XI. 

How to make an Angle equal to an Angle ghen. 
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LET G F H be an Angle given, unto 
which it is required to make another 
equal. 

Set one foot of your fork upon F, and 
move it along upon the line (or fide) F H, 
till the other foot of the fork being turned 
about fliall only touch the fide F G, which 
will be at the point K : Upon K defcribe 
( with your fork) the Circle pq rs, and 
from the Angular Point F draw the right 
line F I, fo that it only touch the Circle in 
s ; lb fliall the Angle H F I, be equal to the 
Angle GF Ifc 
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Upon 4 linigfren, to mate a fymhts, or ViamonMike Figure. 
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LET 
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G E M ET RJC A L. 
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LET L M be the line given ; upon 
which, with your fork upon the end • 
M, defcribe the Arch y t ; alfo upon the 
end L defcribe the Arch bzv, and fet 
the diftance of your fork frotb y to t, 
from b toz, and from z to v ; and draw 
the lines M t N, and L Z N, cutting each 
other in N ; then upon N* with the di- 
ftance of your fork, defcribe tfte Arch 
a x 9 letting the diftance thereof from a 
toX, and draw the line N X at length : 
alio from L draw the line L y, and Extend it till it cuts (he fee N x f fcciftg 
extended in Q : Laftly, draw the lines NO, and L O ; fo (ball ypji have 
made a Roffibus whofe fides are all equal to the given line 1<M. * . 
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CONCLU' S. XIII. 
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V 

A Circle being given, to find the Center tyrebfv 

* . \. 

IE T T P S Q_be a Circle given, and it is rcqtfirtd N . 
, to find the Center thereof. •.«'•• \ > 

Firft, draw a right line within the Circle, to cut'- ... 
the Circle in two points, as the line P Q } ftpon this 
line P (^(by the Vtk. Conclufion ) *feribe two 
Equilateral Triangles, one above, as P &Q>, fend ano- 
ther below, as P S Q,; through the points R and S 
draw the lineR T S V ; fo fhaUT V he the Diame- 
ter of the Circle : Then with the diftance ofyodr fdrk 
let one foot in T, and with the other make the mark c, 
and letting one foot id S, make the mark d, (both in ' 
the t Circumference of the Circle) ; then draw the 
line c 4, cutting the diameter TS inX; fo iiXthe "~ 
Center of the Circle. ^ 
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cqnclus.. xrv. 

* • 

1 
' f « 

To find a Point within a Regular Poligon, of any number of equal 
fides and Angles, upon which Circles may be drawn ; which Circlet 
/ball either dtcumfcribe the WoUgon, touching all the Angles there' 
of without, or be inferred to touch all the fides within. 
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R E C R E A T:IO N S 

IF the Poligo* be of an even number of fides 
5 s 6 l \ 10 » **> f'j™ '«* uppermoft Poll 

> £on in the figure is of 6 fides ; then you have 
no more to do, but to draw two lines from any 
two oppofite fides, and their concurrence ffiall 
be the Center ; as the lines A E and B D do 
interna each other In the point G, which is 
the Center of Pofigom, upon which a Circle 
may be drawn to circumfcribe.the Poligm, or 
one upon the fame Center may be inftribed 
within the FoW only to touch the fides. 

But if the Potior confift of any odd num. 
ber of fides as of c, 7 , 9 , & cl tben (bythe 
Vltk. Conclufion ) you muft divide any two of 
the Angles thereof, into two equal parts, and 
the interferon of thofe lines of divifion fhall 
give the Center either of the Infcribing or 
Circumfcnbing Circle about the Polieon • fo 
inthc lowermoft Politon of five fides ?he An. 
gte I H M is divided into two equal parts by 
thehne H e, and the Angle H ML is divi- 
ded into two equal parts by the line M f, cut- 
nog the line He inO; fci O the Center of 
Ac [Mm , upon which a Circle may be de- 
f^pM, either to be circumfcribed about: or 
inscribed Within the regular Polign. 






/ 



* 







CQH'CLUS. XV. . 




TH E Circle given is 
ABCDlEFGHi 
then to divide it into two 
equal parts you have no 
more to do, but to draw a 
line through the Center 
thereof, as C O G ; fo is 
the Circle divided into two 
equal Parts or Semicircles, 
CBAHG, andCDE 
f G. But for the dividing 
•it into the other parts, * 

Firft , With your fork 
( upon the Center O ) de- 
fcribe a Circle, dividing it 
into Six equal parts (which 
the diftance of your fork 
will do) in the points ab 

*u—.^u .u. _ • .„ . . . Cd *ef; then from the Cen- 

through the points c andf draw the right lines O f £ ando e F, 

between 



> 



G E MET RICA L. 

between which draw the line E F ; which will divide the Circle into Six 
equal parts. Then ( by the Vltk Coriclufion ) divide the Angle C O E 
into t*o equal parts, by; the line O D, and draw the line D E, wlfich 
iball divide the Ore le into Twelve equal parts. Then draw a line from 
EtoG, as EG, which (hall divide the Circle into three, equal..par& 
Then draw a line from D to F, which will divide the Circle into .Four 
equal parts. Divide the line DA (which is eaual to D F) inttt two 
equal parts inP, and draw the line O P, Qjmngtne Circjejn.fi ; to (ha) I 
the line B A divide the Circle into Eight equalparts. 

And after this manner may the Circle be divided into feveral other 
equal parts, but not into any nurfiber. 
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How with jour Fork to defcribe a kindof'OVal Figure , bponci turning 

it about upon one Center. 

1"*Ake a piece of Paper, and lay it upon at round Ruler, or Cbftftnl) 
t ,of Wood or Stone ( if your fork be large ), and the Paper lying 
ftretched out upon the Columb, defcribe thereon with your Fork a Circle, 
which when you have done, take the Paper from the Columb, and the 
Circle you there delcribe, will now, the Paper lying flat, appear of an 
aval Form. - - - - ' • ' v \ 
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C Q.HG.LU S. XVII. 



ffi»T*th your- fork fodrfcrite a Spherical Triangl&wbich fhaU kaVe 
three Qi(igh*Anglesjand4l the fides alfo equal onh.to the other* 

T TPon a point A, with the'diftance of your 
\j\ 'fork, defcribe an Arch B C ; then let one 
foot in B,in the former Arch, and with the other 
deface the ArchlAG ;*and lafftly, let A e^ foot | 

in C, /and with the other defcribe the Arch jfcttj 

fo fljali you: have dbferibed an Equilateral Equi- 
angleaBpherical Triangle ABC, whole Thi$e 
Sid»W Three A-ngtes Are all equal. 
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. iCO:NKC t LUSi xvnr. 

/I 

Ihrough a Point given, to draw a Line which fhaU he Parallel to a 

Line given. 
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»<J RECREATIONS 

LE T the Point given be © , 
through which let it be re 
ouired to draw a right line which 
wall be Parallel to the given line 

AB. 

Firft, If the diftance between 
the Point © , and the given line 
A B, be lefs than the diftance of 
your fork, then fct one foot in O % 
and with the other defcribe the 
Arch C D, cutting the Line A B 
in the point £ : then fet the di- 
ftance of your fork from E to F, 
and upon F defcribe the Arch E G, 
cutting the former Arch D C in in H, a line drawn from O through H, 
(as © 8 ) ft»ft be Parallel to the line A B. . 

Secondly, But if the diftance between © and A B be greater than the 
diftance of your fork, then (by Concl. ) let fall a Perpendicular 
from © ta AB fas. © K> and upon the point © cre£k * Perpendicular 
(by Concl. > to©K„a$©S^ fo (hall O S be Parallel to A B, as in 
the lowemxoft Scheme. 



CON C L tl S. XIX. 

From a foint above to let fall a Perpendicular upon a line below, other- 

. wJktba*&CQ*ichfiorilV. 

LET t!iegw**P&iri<b*&, 
front whence * Perpendi- 
cular is to be let fall upon the 
Line A & . 

Upton aoyi pan of the line 
AB,asC r wofoyour (bride- 

.firibean Aifibv anAt*n«tt6b 
the, chftance of your took fc&m 
d oa e, arct dtew tfte Haei C.fri 

; -flhea $by Aei bfeftob1ei!i(> 
tfertugh me jtotno®,. itan£g 

, line Parallel to the line C F, as 
© G ; then upon the point O 
with your fork defcribe an 




Arch , and let the diftance of 
your fork upon it from h to k : Laftly, (by Conclufion VI. ) divide the 
Angle h k into ttttf eigual pirttum.1, aiidl thttugB 1 draw the right 
line OM, which lhaU be Perpendicular to the line A B. _ 

t> oi \. ..:■'.> v *•* ■ \\ •....» - • • ••■■-. 
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C O N C L U S. XX. 

/ 

Unto two giVen <I{ight Lines, A ?, and B 5$ /o/fw/ a Third Line 

Tbkicb [hall be in proportion to them. 

THis is to perform 
theRule of Three, 
or Goldta Rule in Lines, 
( of which more hereaf- 
ter in this Book ). As if 
the Queftion were thus 
ftated ; 

If j Yards of Goath 
coft $ Shillings ; 

What fhair 5 Yards 
coft? 

To perform this by 
this Artifice, draw two ~ " . . a 9 * fj /, «r . 7 

lines at length, making any Angle, as the lines D F and I>H, -making 
the Angle F D H : This done^ with the diftance of vour fork^ run three 
diftances from D to E, upon the line D F, and 5 diftances from D to G, 
upon the line D H, and draw the line E G ; (heo-run $ .diftances f alfo ) 
upon the line D F,from D toF, and through F ( by Cooclufion XIX. ) 
draw* the' line I* kT Parallel to E G, cutting tb$ line D EL in M ; andthen 
meafaring with your fork from D to H, you fball find it to contain g 
diftances of your fork, arid one third part of ta diftance, which is 8 Shil- 
lings and 4 Pence, for the Price of FJyb Yards; 

M*oy more of the like Conclusions m*y be performed by this Artifice ; but 
for the fre/emi letitkefefuffice^ j 
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An Introdu&ive Problem. 



tBetuxetytivo %jght tines , A 4, out B 9, to /5«f 4 Afw» Tropor- 
, /' ^tk^al Line. 



f ^ 



'. J*f*!L. A ***• Proportional Line between two other Lints, is fuch a £/« 
^ /flw. ^% ■ *b$ Length MtnjpnuUifoeJPin it felf y fbaQ produce fuch a 
^ •*■ Number as fbaU be equal to the Produ&s of the lengths of the 
two give* testes, they being multiplied one by the other. 

Pro* r\Ra w a Right line 

Sice. \ J at pleafuce!, as 
the line CF, then uk? the 
. length of the giy en lipe A 4 
in your Compaffes, and Jet 
it from F to B ; alio take 
the other given line Bo in 
your Gompafles, and let it 
From E to C ; fo is the line 
C F equal to both the given 
lines A 4 and B 9, (the point 
- of joining them together 
D • E *F being in the point E.) This 

done, divide the line C F into two equal parts in D, and upon D, as a 
Center, with the diftance D C or D F, deicribe the Semicircle CGF: 
Laftly, from the point of joining of the two given lines A and B, name- 
ly, from the point E, erett the Perpendicular E G, cutting the Semi- 
cirekin C i & Jball the line £ G be a Mean Proportional between the 
two given Lines A and B, and will contain 6 fuch parts, as the whole 
line C F contains 1 j, that is, as A 4* and B 9 : And fo this Mean Pro- 
portional Line E G, 6, multiplied ink felf will produce 56, equal to the 
line A 4, multiplied into the line B 9, for 9 times 4 is 36 alfo. 
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REOUCTIO N. 

J. Hoto to reduce a long Square or Parallelogram A B-C D, into 

a geometrical Square fiFGD, wbo/e four fidef are aU equal* 

•, 

BY the Problem forego* 
' iog find a Mean Pro- 
portional Line between A- ft 
the flioreer , and B D the 
longer fide of the long 
Square A BC D , which 
will be found to be D F. 

Firft, Draw a line ac B 
H, and upon it fee one of the 
longed fides of the Paral- 
lelogram, as AC, from B _ 
to D ; aho take the fhorteft fide A B, and let that from D to H ; and up- 
on the point of joining at D, erect Perpendicular : Then, divide the line 
B H into two equal parts in K, and upon K ( as aCenter}sleicribe the 
Semicircle BFH, cutting the Perpendicular D F in F ; lb {battO? be 
the fide of the Geometrical Square, G E F D, which fihall be equal in 
quantity to the long Square A B CD. 

Sappofe the le/feriide of the LoegSquare A fctobe 3 ( tf W ffl W" 
fare} and the longer fide A C to be 18, the Mean Proportional be- 
tween them FD will be is ; and lb iff multiplied by 8, the Product 

ill be- 144 ; and to will is mutaplieo' by i2,vproduce the lame. 

• 1 
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II. To (Reduce a Triangle into a geometrical Square, 

1 • • 

j 

LfiT L M N be aTriangk giweq 
to be reduced into a Square. ... 
Draw a line at pkafure, as L JR, 
then take the length of the Safe' of 
the Triangle LN,and let it from L 
to N, 'then take half the length of the 
Perpendicular P O , and fee it from 
H toR, and upon N ered the Per- 
pendicular N Qjthen divide the line 
t. R into two equal parts at S, and 
upon. S as a Center, with, the diftanceS Lor S R, defcribe die Semi- 
circle L Q.R, cutting the Perpcndicujar N QJn Q^ fa fhall C^N be 
.the fide of a Geometrical Square, equal to tbe Triangle ML N. 
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III. To Reduce a Circle into a Geometrical Square. 



LET ABC be a Circle given 
to be reduced into a Geometri- 
cal Square* 

Divide the Diameter of the Cir- 
cle A B into 1 4 equal parts, at 11 
of them, as at D, ereft a Perpendi- 
cular D C, cutting the Circumfe- 
rence in C ; then draw the line A 
C, which {hall be. the fide of a 
Square AC EF, equal to the Cir- 
cle ABC. 
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W; TwoTrUngtes of diffennt heights ham given, to reduce them to 

"' ■'"■''•■ •'■••"■•- '•" X W height. •. . 

LE T there be two Triangles ABC, 
and C E E, and let it be required to 
reduce the Triangle E C F into another 
Triangle that {hall be equal in height 
with the Triangle ABC. 

Firft, Through the point A draw a 
line AD, parallel to the bales of the two 
Triangles, viz,. BF; then extend the 
fide E F of the Triangle C E F, till it 
i cu t the Parallel line in D,and draw D C ; 
then through the point E draw the li 




T«r 



EG parallel to D C. Laftly, draw the line DG, fofhall you have a new 
Triangie D G F, equal $> C E F, and of equal height with the Triangle 
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V.' 'titii> if Office. an irregular Figure of four fide* into a Triangle, 

from \ an Angle given. 
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T tTRKLN be a Troptxii, or a Figure 
-* -/ of Four unequal Sides and Angles, and 
let it be required to reduce the fame into a 
Triangle, by a Line drawn from the An- 
gle N. 

Extend the fide K L, which is oppofite. to 
the Angle N, towards M, and front N draw 
a line to the dppoffte Angle M, asH K ; then 
through the point H draw the lirie H M pa- 
rallel to N K : Laftly, draw the line M M; ft 
(hall you have a Triangle L M N, equal to 
the irregular Figuteft K L M * for tffc Triangle y, left out in tne irre- 
gular Figure, is equal the Trkngle A, wnJch is taken into the Tri- 
angle. 
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VI. To reduce an irregular Figure of Four fides into a Triangle,.iyd 
line drawn from a Point limited in any of the fides thereof* 

LET A BCD be an irregu- 
lar figure, and it is requi- 
red to reduce the lame into a Tri- 
angle, by lines- drawn from the 
point E, in one of the fides ther& 
o£ 

From the fiven Point Erdifw 
two fines to tne two" oppofite Jn- 

gjes, as the lines E C arid E D, «_ ^ _. 

Sndextend faGk'Cti,6g*£» * C . *[ *> 

to tne given point % o\u? on both fides towards F and G ; then through 

J he point A draw the fine Af, parallel to EC, and the line! B G parat- 
tl'tcrEp'; cutting tfiefidVCD (extended) in the Points F and C: 
tamy, dft w ( the two lines i E f and EG; fo (hall you have a Triangle 
EI*G, equako the krcgular 1 figure A B C D. 




tljEfTr OBQjt^ bethe Ogjurt 
^«»cn,! arid lertt be reflfiM 



ffy j^jft fyfilte dKfrrl^W figure of Pftre fides, into a friangle y fy 
. ' ji I . " • . ' line? drwm/rm any of the jingles thereof 

I ; i _• _^~ _* « « 4 _; «• 

I 

to Reduce it into a Triangjj^by 
liD«*drawB frpfinhe AagW a|0> 
Pir^„ Prolong*!)* fide 1 QjV> 
opppjke te the |tveH Angle *fcQ, 
both .ways , towards T and I ; 
and from the Aogle O draw the 
lines O Qjtnd O R ; alio through 
the Angular point P and S, draw 
thfrJiats P Tand SI, parallel to 

demand S R, cutting the fide T d R. 

QJl (extended) in the points T and I .- Laftly, Draw the lines OT 

and 
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*nd O I ; fo {hall you have a Triangle O T I, equal to the five fided figure 
OPQRS. '* r 



Vlfc To (tyjjta 4 Geometrical Square into a Figure of a Lunary Form.. 

... 

LET ABCD be the Square given ; firft 
draw the Diagonal line A C, and on the end 
thereof at CereQ: the Perpendicular E C/naking 
it equal to A C ; then continue the fide of the 
Square A B to E ; and on B, as a Center, with 
the diftance B A or B E, describe the Semicircle 
A F E. Laftly, On the point C 9 and diftance C A, 
deK:ribcthe Arch AGE, leaving the Lunary 
Figure AFEG, equal to the Geometrical 
Square ABCD. 
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ADDITION. 

♦ 

l./7?o add tut Geometrical Squares toother , and to give the Sum of 
' them together in one Square', 

LET the two lines A and B 
, , be the (ides of, the two 
* Geometrical Squares; the one 
being 30, the other 40, of any 
Mcftuire. 

Firft, Join two lines D C and 
EC together, making jFii^ht 
angle at C .• Then take the line 
B in your Compafles, and let it 
from C to D; alfo take the line 
A in the Compaffes, and let that- 
from C to E, and draw the line 
ED, fo fhall ED, be the fide 
of the Square DE FG, which 
fhall be equal to* both the 
Squares made of the lines A 
arid ft 




/ ' For the Line A being 40, the Square made thereof witl be 16b ; aod 
the Line B being 50, the Square made thereof* will be 90 ; which added 
together, make 2 50; and lb the fide E D being 50, the Square thereof is 



850, equal to both the other. 
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II. To add Two, Three, or Four Squares together, and to gii>e their 

Sunt in one entire Square. 

.1 l 

J ET H IKL be four lines gU 
•*-' ven, equal to the fides of four 
feveral fquares. 

Firft, N Join two lfnes M N arid 
NO together, (b as to make a 
right Angle at I\J; then take the 
line L, and fet it from N to P, and 
take the line K,and let it from N to 
Q, and draw the line QP, which 
fliall be the ftde of a fqaare equal 
to the fquares of L and K. — Then 
take the line Q P, and fet it from 
N to V, and the line I and let it 
from N to R, and draw .the line R 
V, which JM be the -fide of a 
'iqiiare/frfiial to the iquarfe made 
of the lines 1^ Land I. -^Then 
take the line R V, and let it from 
Nto-S, and ch^liiie H, and fet it 
from N to T; a^ draw the line ... 

ST, whiehisf therideofthelquare STTCY, add is eqiial to the four 
fquares made of the; lines HL i. K, and L; wjiich I , tfufc prove bv 
Numbers. V ' ' : > ' . V ' . ' ' 

6 

i 

4 
3 






• » ■ • • 

Their Sum is 86. 

* » * ■ i • 

And the Scfuare Root of 86 is 9^, and fomewhat more, for 9. 37 
multiplied in it- feUVproduceth for its Square %>>. '. 93, which is too little ; 
and the- Square df 9. i8 tyillbe.Stf. ix, fomewhat too much. 

•• " . ;« - • "! - o !» »,« ' ... ,, ' .._ 

- « ' ' 1 J ^^ 

ft « ■ » 
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. ■."■■IFf.-'To add tW {or more ) Circles together, 
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j|jwB t- iclwjijpefc A and Biie-W Diameters; 
J - of two Circles to be added together. 
' Makeari^t}Ar^(eby' 5i the;tw6iines CD . 
andrE-D ; thenfja&fc.tli3 ^A* aridfet.it from. 



- 1 



D.tqF, and take the line B, andTet it from D 

y.i&G; and draw the lihe>G/^*; which fljattbo ' 

the Diameter o£avCircte'equal'iii Atea' or. Gm*, 



tent of two Circles defcribed upon the Dia- 
meters A and B. 

• (Iaihis manner may you add Three, Four, or 
more Circles together. 

E 
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\ 

If you would add 2, 3, 4, or 5 Triangles together, you muft fhft re- 
duce them to Geometrical Squares, and tnen add them; as before 
is taught. 

Alio if they be Long Squares or Parallelograms, firft reduce them to 
Geometrical Squares, and then add them. 

If the figures to be added be of divers kinds, as a Long Square, a Cir- 
cle, a Triangle, an Irregular Figure of four or five fides, you muft 
then firft reduce your figures of 4 or 5 fides into Triangles, and 
thole Triangles into Geometrical Squares, and then add them, as 
been already taught. 
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SUBS-TRACTION. 

I. Two geometrical Squares bemggiVen, to fuhftraB the Lejfer from 
the Greater , and to give the Remainder in a third Square. 

LE T A and B be the 
fides of two Squares, 
an d let it be required to fub- 
ftrad the iquare of B from 
the fquareof A.— Firft, 
Join two right lines, C D 
and E D in a right Angle 
in D ; then take the lefler 
line B , and fet it from D 
to F ; then take the greater 
line A, and letting ope foot 
of the Compafles in F, with 
the other mark the Point M 
in the line C t>, and draw 
the line FM. 

Then have- you a Trian- 
gle F M D, of which the fide 
D M, equal to the line B, 
is $, and the fijuare railed 
thereon contains 9 little 
fquares ; and the fide M F 
equal to the given line A, 
which is 5, indthe fquare railed thereupon contains 25 little fquares ; 
thenfubirrad the fquare 9, from the fquare 25, and there is left 16 for 
the remaining Iquare, for 4 times 4 is \6 t as j times 3 is 9, and as 5 times 
5 is 25. • 
If divers fmall fquares be to fee fubftraded from one greater fquare,the 
little ones muft be ill reduced into one, and then fubftraded, as iir 
this Example. ' 
Alio, if Circles, Triangles, or other figures be to be fubttra&ed, they 
muft firft be reduced, and then dealt with as before. 
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MULTIPLICATION. 

Multiplication in Geometry, is nothing elfe but to find the Square 
that is made of any Line ( or Number ) multiplied fa it felf. 
Or to find the Re&angle or Parallelogram made of any two Lines or 
Numbers involved one into the other. 

Example i. Let the Number 12 be given, to be multiplied in it /elf. 

Now 12 multiplied in it felf (that is, by 1 2 ) produceth (or the Pro- 
dud is) 144 ; £0 that 144 is the Square, and 12 the Hoot thereof. 
And fo of any other (ingle Number in it felf produceth a Squard 
Number. 

Example 2. Let there be two Numbers 8 and $ to be multiplied to- 
gether. 

Now if you multiply 8 by 3, the Produfl: is 24, which in Geometry is 
called a Re&angle, and 24 is the fuperficial Content or Area thereof, 
and 8 and 3 are-tne two fides thereof. 

F 

Which in Geometrical Figures will be as follows ; 
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DIVISION. 

L To divide a Triangle into any number of equal parts, by Lines drawn 

• from any x Angle thereof \ 

LET ABC be a Triangle 
to be divided into four e- 
qual parts, bv lines drawn from 
the Angle at A. 

Firft divide the fide B C , 
which is oppofite to the Angle 
A, ( from whence jhe divifion 
is to be made ) into four equal 
parts, in the points D, E, and F ; 
then if you draw the lines A D, 
A E and F, you fhall have four 
Triangles A B D, A D E,A E F, 
and AFC, all of them equal one to another, and all of them together 
equal to the given Triangle ABC 

II. To divide a Triangle into any number of equal parts, hy lines 
drawn from any Point taken in any of the Sides thereof, 

LE T G H K be the Trian- 
gle to be divided into five 
equal parts, by Lines drawn 
from the Point L in the fide 

KG. 

Firft, divide the fide G K, in 
which the point of divifion is, 
into five equal parts, in the 
points M, N, O, and P ; and 
from the point of divifion at L, 
draw a right line to the oppofite 
Angle H ; then through the" (e- 
veral Points M,N, O, and P, draw lines all parallel to the line L H, as 
the lines MT, NS, OR, andPQ^ by which the whole Triangle is di- 
vided into five equal parts. 
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III. How to divide a "triangle intoTwe, Tljree, or Four, (or more) 

unequal parts. 

< 

T E T the Triangle A B 
~ C be a Piece of Ground 
containing Nine Acres, and 
it is let Out to four men, A 
B C and D, of which A is 
to have j Acres, R2 Acres, 
C 1 Acre about the middle, 
and D ? Acres, and their 
lines of feparation are to be 
made from the Angle at 
A, there being a Pond to 
accommodate all the Te- 
nants. 

Firft, Divide, the fide B C, which is pppofite to the points from 
whence the divifionistobe made, into 9 equal parts ; then ( becaule A 
is to have ? Acres) count three of the-parts-i^er divifioas j from B to 
D, and draw AD, lb is A B p z Acres, the fhare for A. ——Then 
count two parts more from D to E, and draw E'A, fa isADEz Acres 
for B. i Then count .one divifion from E to F, and draw A F ; fo 
is E A F one Acre for C his fhare ; and the reft, FAQ being three 
Acres, is the fhare for D; mail, Nfee ' 




1 V. Hw> to divide a Triangle into two or more equal or unequal parts, 

by a Line drawn Parallel to any fide thereof. 

T ET GHK be a Triangle 
■*-' given , to be divided into / 
two equal parts, by a line drawn 
Parallel to any one^fide thereof, 
as. the fide GK. 

Firft, divide the fide K H in- 
to two equal parts in L; then 
by the Introductory Problem 
find a Mean Proportional Line 
between the whole Bafe H K 
and H L* which line will be H 
found to be the line M, which line M fet from H to O, and through O, 
draw the line O N, parallel to G K ; fo fhall the Triangle be divided into 
two equal parts, by the line N O. 
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The G O L D E N RULE, 

Or G{vkof Three. \ 

TO work the Golden Rule, or Rule of Three, Geometrically, is, 
by having of Three Lines (or Numbers ) given, tb find a Fourth 
Line ( or Number ) that (hall be in Proportion to them ; that is, , 

As the Firft Line ( or Number ) 

\i to the Second Line (or Number ), ' 
So is the Third Line ( or Number ) 

TO a Fourth Line (or Number). 

» 

Therefore, 

Having Three Lines ( or Tfymhers ) gh>en, let it he required to find 

d fourth that /hall he in Proportion to them, 

as 



+m*m 
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« 

T/ ET the Three Lines given be A 24, B 28, and C 36, of any Mea- 
I s fare), and let it be required to find a Fourth Line D, which fhall 
be in Proportion to them. * 

Firft, Draw two lines, as EM and E F, making any Angle, as the 
AngieDEF ; then take the line- A in your Compafles, arid let it from 
E toG j then take the line B, and fet it from £ to H, and draw the line 
G H -, then take the third line C in your Companies, and let that from E 
to K, upon the line E M, the fame where the firft line A was fct ; and 
through the point K draw the lineK L Parallel to G H, cutting the line 
E F in the point L ; (b fhall the line E L be the Fourth Proportional Line 
required. ' 



For, 



GEOMETRICAL. 

s 

For, 

9 

As the Line A , equal to E G 24, 

Is to the Line B , equal to E H 28 \ 
So is the Line C, equal to E K $6 f 

To the Line D, equal to E L 41* 

And fo, 

If 34 Yards of any Commodity coft 28 Shillings; what (ball 36 Yards' 
- of the fame coft at that rate? 

Thus, as in Vulgar Arithmetick, if you multiply the fecbnd number 
18 , by the third number 36*, and divide the Product by the firft 
number 24, the Quotient will be 41 for the fourth number fought j 
and fo many Shillings will 36 Yards coft. 
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C H A P. IV. 

Of Altimetria, Longimctria, and Pladometrk. 

Shewing how to take all manner of Heights , Depths, and Di- 
fhmces, whether Acce&ble or Inacceffible i and to Meafure 
Land Mechanically. 
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Se&. I. Of Altimetria, or Meafuring of Heights, 

P R 8 B L. t 

How to take the Height of My Tree*, Steeple, or other Vprigbt B»Udi*g, bf 
the Shddom thereof . 

FIG. L 

LE T A B be the Wall of fome Caftle or Watch-Tower, and the 
Sun {Inning cafts the Shadow thereof upon the Level Ground to C ; 
now having a Walking ftaff in your hand, fet that upright at the end 
of thefhadow of the wall at C, and I find that the ftart cafts its lhadow 
to E, where I make a mark, as alio another at G ; then mealuring the 
length of my ftaff, I find it 38 Inches, and the length of the lhadow 
of it C E, to be a6 fnches* Then mealuring the length of the lhadow 
of the Wall of toe Tower A C> I find that to be iq foot, which is 360 
Inches. Now for the Height of the Caftle^Wall, you muft work by 
the Rule of Proportion, thus ; 

As C E, the length of the (hadowof the ftaff, 46 Inches, 
Is io Proportion to the length of the ftaff C D, 38 Inches ; 

So ii A C, the length of the fhadow of the Wall, 360 Inches, 
Toaff. 4 Inches, for the Height of the Caftle Wall. 

For 
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For if you multiply 360, by 38, the Produfl wijlbe 1 2680 ; which 
divided by 46, the Quotient will be 297. 4 Inches ftre, for the Height 
of the Caftle Wa'l B A, which is '24 Foot and 9 Inches, and fomeuhac 
more. 

PROBL II. 

1 

How to take the Height of a Watch-Tower, by the Shadow', when you cannot 
come to the bottom of it y to meafure the length of the Shadow. 

F I G. II. 

LE T A B be a Watch-Tower, whoft Height I would know by the 
fhadow thereof, but there is a Moat about it, as B C, fb that I can- 
not come to meafure the fbadow thereof: However, 

I come near to the Moat-fide, a^d there I find the fhadow of the top 
of the Tower, tocaft atC, where I ere&my ftaff C G, and that cafts 
its fhadow to H j I meafure the length of my ftaff, and I find it 4 foot 
or 48 Inches ; and the length of the fhadow thereof C H, I find to be 
3 2 Inches, thefe two I note down. 

Then, fome time after, ( when the Sun is lower ) I come again to 
the place, and find the fhadow of the top of the Tower tocaft at D 
where again I erect the fame ftaff of 4 foot long, and find that it cafts 
its fhadow to E, and that the length of the fhadow \ hereof, D E, is 4 
foot $ inches, or 55 inches, and fome what better ; this I alfo fet down 
and then T meafure the diftance between the two places where the Tower 
cafts its fhadow, at the firft and fecond time of my obfervation, namely 
the diftance C E, and find it to be 10 foot, or 120 inches. 

And now having all thefe numbers fet down, I come to find the Height 
of the Tower A B, by help of the Rule of Proportion, as followeth. 
" (i.) As D E, the Iengfh of the*ihadow of the ftaff D F arthe fe- 
cond Obfervktion, 53 Inches, 
Is to 48 Inches, the length of the ftaff; 
So is i o foot ( or 1 20 Inches ) the length of the fhadow between the 

two plae es of Obfervation C and D, 
'- To 1 c8 Inches, or 9 foot. 

Which number 9 foot, or 108 Inches, fet down, 
And fay again by Proportion, 
,(sj As48Inchesthe length of the ftaff GC, 
" J Is to 1 o foot ( or 1 26 Inches ) the diftance between the t wd hlace* 

J of Obfervation C and D ; 
-' $6 is ic8 Inches, ( the Number before found ) . \ , . 

;•'; " To 27 o Itiches, the Height of the Tower ; which reduced into Fe±t> 
" ! " is 22Focft 3 6 Inches. « \ ^ 

...PROBL. Jft ' J •' ;" 

How to take the Altitude of any upright Building, or the like, by a Bowl of 
Prater. • • 

. ... F. I G. IIL Jz( r 

T Ravelling, along the Road I fee a May- pole, as KJL, the feight 
•whercoTl would gladly know, but having .no Geometrioat I n - 
ftrument, I procure a Bowl of fair Water, which I'iet do^i upton the 

ground, 
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ground at M. And then, when the Water is ftill in* the Bowl, I go 
backward in a right line from the May-Pole, till I fee the (hadow of the 
top of the May Pole in the middle of the W.ater, which I da when I 
come at N ; and at N, I make a mark upon the ground ; then do I mea- 
fure the diftance from the foot of the May-Pqfe at L, to the Bowl of 
Water at M 9 and find it to be 175 Inches: Alfo I meafure the diftance 
from the Bowl of Water at M, to the place of my (landing at N, arid 
find that to be 72 Inches : Then I meafure* the Height of my eye from 
the Ground O N, atid find that to be 60 Inches : .Thefe things known, 
I fay by the Rule of Proportion, 

If 72 Inches diftance M N, give 60 Inches Altitude NO; 

What Altitude (hall 175 Inches the diftance LM give? 

A nfwef 145^ Inches, . 

For if you multiply 175 by 60, the Produft will be 10500, which di- 
vide by 71, the quotient will be 14$, that is almoft 146 Inches, which 
is iz foot 2 Inches for the height of the May-Pole K L, required. * 

PROBL IV. 

How to take the Height of any upright Building that is approachable, by two 
Sticks or Rulers joined together Square-wife. 
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FIG. IV. 

• * 

ET PC^belbme Structure, (landing upright upon plain Ground, 
whofe height you require. 

Go unto fome convenient Court % Tardy Garden^ or other piece of level 
Ground adjoining to the building to be meafured, then take your Square, 
in both your hands, holding it perpendicular, which you may do, by 
having a Thread and Plummet as T V, hung; upon a pin near the top of 

the " ~ 

wards 

other end 

in one Right Line, which when you do, make a ftand, as at S j Then 

meafure the height of your eye from the Ground XS, with a firing, and 

let that length upon the ground from the place of your Handing at S, to 

R : Then meafure the diftance from R to Qj for that (hall be equal to 

the height of the building P Q, and is here 210 foot. 

$ EG T. II. 
' 0/,Langimetria ; or Meafuring of Viftances. 

• « * 

PROBL I 

■ 

How by the help of this Square, ftanding upon * Platform of alcnovn height* 
to find the Usance from the Platform to An? Tree, River; or other Objeif 
that is remote from j m. 

FIG. V. 

LET AB be a Platform, whole Perpendicular freight is 100 foot, 
being upon the top thereof at A, I would know how far the Oak at 
C, is diftant from the bottom of the Platform at B. ■ { * 

Upon the top of the Platform at A, I ereft: a Pike or Javelin ixfp# 

F long, 
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long, moreorlefs, upon which I hang the Angle of my Square: Aud 
I look with my eye at D, along the fide of my Square, till I fee the bot- 
tom of the Oak at C, and in this pofition I fix my Square, with a Screw 
or the like, to the head of the Javelin; Then from D I extend a thread 
or Line by the fide of my Square,till it touch the Platform at E, and then 
I meafure the diftance upon the Platform from A to E, and find it to be 
£4 foot, 6 inches j then by Troportion Kay, 
As 1 1 foot, the length of the Javelin,. D A, 

Is to 24 foot and a half, the diftance meafured upon the Platform A E, 
So is 1 12, the height of the Platform and Javelin together, fiD, 

To 228 foot, 8 inches, for the diftance 15 C. 

PROBt IL 

Horn, to take the difltmefrom the flat of your flsmding upon level Ground, to 
any lr$e s Tomr, or other things remote from youj tho you cannot come 
near the fsme^by yom * Sqxtre* 

E I G. VI. 

fTanding at F„ I fee a Conduit bead at G, whofe diftance from F 
<? where I Hand, I would know, but I cannot come near it for a River 
between F and G : ' However, 

At F I ere& a ftaffof 4 foot hij*h, for 48 Inches) as FH, upon 
the end whereof I hang the Angle of my Square, and I look by the fide 
thereof, ti 1 1 fee the foot of the Conduit-head at G, and fixing my 
Square there, I extend a line from H, by the fide of the Square, till it 
(ouch the Ground at K: Then meafuring the diftance between F and 
K, I find it to be 3 foot, or 36 Inches : Then by the Rule of Proportioa 

I lay. 
As ;6, the diftance K F, 

Is to F H, the length of the ftaff, 48 Inches ; 
So is 48 inches, the length of the Staff FH, 

To 6 4 inches, for, the Diftance F G. • 

For as often as K r is contained in F H, 

So often is F H contained in F G. 






PROBL III- 
How to take the Bretdtb of s Rivpr by the Squire. 

FIG. VII. 

THere n a R i ver M P O, whofe breadth Itfefire to know : Upon the 
brow of the River at M, I fet up my Staff M L, which is 60 
inches (or 5 foot ) long, and hanging my Square upon the end there- 
of at L, I look by the fide thereof, till I lee the Brow of the River on 
1 he other fide at O, and there fixing my Square, IT extend a Thread by the 
fide thereof, from L to N, then meafuring the diftance LN, I find it to 
be 1 % inches (on foot 3 inches J; then I Gy by Proportion, 
As M M f the diftance meafured, 1 5 inches, 

Is to L M, the length of the Staff, 60 inches. 
So is L M 60 inches. 
To M O, 240 inches, (or 20 feet) fcr the breadth of the Ri- 
ver MO. *** 

P*OBL. 
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PROBL. IV. 

Mom to totes* i**cce$ble Di ftance, ty three flat Sticks or Rukrsof equkl 
Length, joined together, thereby making ** Equilateral Triangle! : As in 

f i a vm. 

TE T A be a Tree or other Objcft, whole diftance you would know 
_, from the place of your (landing at B, there being a River or the 
like Impediment between you and the Tree. 

Place your Triangular Rulers horizontally upon a ftaff at B, and ob* 
ferve the Objed at A by the fide of the Triangle B D ; it(b yetting, look 
at lome other Objeft (or caufc one to "be letup) by the fide of the 
Triangle BE. Then transfer your Triangle along the line B C, and 
place it upon divers parts of the feme ling, till at length you find a Point 
C, upon which placing the Triangle/ you fhall fee the Point B, by the 
fide C G, and the Ob je& A, by the Tide C F ; then I fay the Uhes C B 
and C A are equal ; lb that by meafuring the lin$ B C, you have the 
Diftance from B to A. 

PROBL V. 

How to tdke the Diftance between Two ( or wpre ) Placet^ without coming near 
any of them 9 by 4 Ttto Foot Joint Rule., 

V t G. IX. and X. 

* 

LE T the two remote Places given be A and B, whofe diftance I 
, would know, but I caanot approach or come near either of them ; 
and I have no other Instrument but my Two* Foot Joint Rule $ however, 
I make choice o£ a Place at C, from whence I can fee both the Places* 
A and B, and there I fet up a ftaff whereon to reft my Rule, and open- 
ing it to a Square Angle, I look by one fide of it, till I efpy my firft 
place at A, and there keeping it fa ft a od level, I look by the other fide 
of the Ruler, an J caufe a Mark tobefet up in aright Line from C, at a 
competent diftance from C, asatD, 150 foot; then clofe in your Rule, 
till by the fide thereof you fee your fecond place at B ; keep your Rule at 
that Angle: 

Then having a Qxjetpf Paper, or upon a Board* as Figure IX. .draw 
two Right Lines thereon, as K L, and t M, making a Rignt ( or Square 
Angle > at L. 

Then bring your Ruler, (it being ftill kept at the Angle it was when 
you looked to B ) and lay the Center of your Ruler upon L, and by the 
fide of k draw a line L M ; and becaufe yourtiieafured diftance between 
CandD Was 150 foot, take 1 *o quarters *of Inches ( 150 of any equal 
parts that you have upon your Ruler) and fee them down upon your 
Paper or Board, from Lto M. 

Then take your Rule and go to D, and let the Center of it upon the 
Staff, look by one fide thereof to C, and by the other to A, then bring 
the Rule to the Board, and lay the Center thereof on M, and one fide 
upon the Hne M L, and by the other fide draw a line at length, as the line 
M O, crofting the line L K in O ; lb (halt O upon your Board reprefent 
the Place A in the Field : Again, Take your Rule, and go to D, and 
there reftingit upon the Staff, iofikby one edg to A, and by the other 

Fa to 
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to B, and keeping it at that Angle, bring it to the Board, and lay one 
fide upon the line M O, and by the other -draw the line M P, eroding 
the |ine L N in the Point P, fo lhall P reprefent upon the: Paper the (e- 
cond Place B in the Field, and being meafured upon the tame Scale 
whereof LM was meafured, it will be found to be 2 ;o foot, and that 
is the diftance from A to B. And by this means you may find the diftan- 
ces of all the Places in the Figure, if you meafiire them upon the lame 
Scale as L My or O P were meafured, and fb lhall you find 

/LOl fia8\ 

The Diftance < £. ~ > to Contain < H? > Foot. 

v-MPl C210] 

PROBL VI 

Ho* to tike tie Di fiance between One or more Pines, by 4 Ten Foot Rod 

( divided into Inches ) onfr. 

F I G. XI* and XII. 

£Tanding at A, I would know how far it is to the Tree at B, tholcan- 
O not come near it. 

Standing at A, I meafure in a right line from thence 30 foot, from 
A toV : And looking towards D, I meafure out 30 foot more, as from 
A toC ; and tneafuringtbe diftance a C, I find it to be %$ foot, which 
laid down upon Paper, do make the Triangle AC 4, of which draw 
the line A 4 out at length. 

Then (landing at C, I meafure in a right line towards B, 25 foot, 
from C to b, ana the diftance between 4 and b t T meafure to be 20 foot, 
which makes the Triangle C *b, Draw the fide Cb at length, till it 
crofs the former line A 4, extended in B ; fb Hull the line A B ( being 
meafored by the fame Scale that the other Lines were laid down by ) be 
found to contain 82 foot, and fuch is the diftance between A and B. 

And according to this Method may the diftances from federal Places 
be meafured, As in Figure XI. Where ftanding at G and H, you 
may find the diftance between E and F; and alfo all the other inter- 
mediate diftances, as from G or H, to E or F, as alfo the diftan- 
ces G E, G F, H K, H F, &c. as by Figure XII. is evident. 

SECT. III. 

Of Planometrta : Or Land-Meafuring Mechanically. 

FO R the Meafuring of Land (by a Chain only without any other 
Graduated Inftrument, which I call ) Mechanichally : The beft 
Chain that I can advife you to, is one that is commonly known by the 
name of Gutter's Cham, and it contains in length four Reds, Poles, or 
Perches ( which are all one ), and each Pole cootains 1 6 foot and a half: 
So that this Chain is 66 foot in length, and is divided into 100 equal 
Parts or Links, which are diftinguifned by having a Brafs Ring .at every 
Ten Links end : And one of theft Qhuns in Bre*dth t and Ten of them in 
Length) do make One juft^itrr of Land according to the Statute : And 

thus 



GEOMETRICAL. 

thus much concerning the Chun it fclf. ——And now, before I conto 
to (hew you how to take the Plot of a Field by help thereof, without 
any other Graduated Inftrument, I think it convenient, firft to (hew 
you how any Piece of Land meafured by Rich a Chain may be caft up ; 
that is, to know how many Acres, Roods, and Perthes, (uch a Piece of 
Ground fo meafured doth contain. And in order thereunto I (half begin! 
with the Men fu ration of Spares, Trungles, &c. 

I. To Mtdfurc 4 Sauare Piece of lumd. 
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IF your Piece of Ground be exa&ly (bur Square, 
and have all the fides of equal length, and at 
right (or (quai e) Angles, as the figure A B C D i 
and by your Chain you find that each fide thereof 
contains ix Chains, and 25 Links ; you have no 
more to do, but multiply tx C. 2$ L. by 12 C. 
25 L as you lee done in the Margent. And the 
Products 1415625, from which (always) cutoff 
five Figures towards the Right hand, by a Point or 
line, and then the Product will be 1 4. 2 562 5 ; that 
is 14 Acres, and .25615 hundred thoufend parts of in Acre ; and to 
know bow many Roods and Persies that is, multiply .2562 j by 4, (be* 
caufe there are 4 Roods in one Acre ) and the Pro- 
<lu& will be 1 . o 1 500 1 and fi?e figures cut off* there 
is 1 beyood the Prick, which is x Rood, and .o% 500 
remaining, which multiply by 40. ( becaufe there 
are 40 Perches in a Rood ) and the Product will be 
x. 00000 ; from which five figures being cutoff, 
there will remain x. which is one Perch: So that 
this Square Piece of "Land thus meafured, will con- 
tain 14 Acres, 1 Rood, and 1 Perch* 

Pi. 00000 
II.To wufwt* Square Piece ofLuslphofe Length tmd Bresdth sn urnftsL 
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L*BT CDEF be a Furlong in common Field, or the like * aid let 
, the length thereof G H be $7 Chains and 1 s Links, and the breadth 
/ tnereot 
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s7.11 thereof FH 9CI1. 16 L. Multiply 27. 12. by 9.2^ 

9. 2 6 and the Product will be, five figures being cut off 

—————— 25. 11312, whichis 15 Acres; and the remainder 

16x72 iijii multiplied by 4, the Produfi (five figures 

J 4 24 being cut off), is o. 45248 , which is o Roods: 

24408 -" .And the 

1 ' Figures 

A. 2 5. 1 1 3 1 1 Perches j 

4 *4cw, Roods, 18 Percbet. As is feen in the Mar- 

— gent. 

E. o. 4 j 2 4 8 
4o 
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III. To metfire 4 Triangular Piece tf Lad. 
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TO moifure Triangular Pieces of Land , you 
rnuft multiply Half the lengthof the Btfi by 
4. a 6 the PerfauUtmltr, and that Product (hall give the 

1 Content of the Piece. 

2802 So in the Trunxuldr Piece of Land KLM, the 

934 lengthof the line K Mis 9 Ch. 34 L. the half there- 

1868 of is 4 Ch. 67 L. this multiplied by 4 Ch. 26 C. the 

, — . 11 lengthof the Perpendicular LN, the Produfi (five 

<A I* 9.8 94 x figures being cut off) is 1 Acre, and .98942 re- 

4 making; which multiplied by 4, the Product is 

!■■■ " ] Roods, and .95768 remaining; which multi- 

JR. 3. 9 ; 7 6 8 plied by 40, it produceth 38 Torches, &t. as intbe 

40 Margent:' So that this Triangular Piece of Land 

contains 1 Acre, 3 Roods, and 38 Perches ; which ' 



P. 38.30720 is 2 Acres wanting only 1 Perches. 



IV. Hm to met/we a irrtgnUr Piect tf Ground, of Four, unequal 
SUei. 
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Uppole the figure OPQR to be fucba Piece of Land tobemea- 
" ■bytbeCiainrasiy. 

Firft 
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Firft, meafiire the Length or Diagonal thereof 
OQ., finding ic tocontairi «'i Chains, 36 Links, 
which letdown ; then measure the Perpendiculars 
P T and R S , finding one to be 7 C. 14 L. the 
other 8 C »8 L. which add edtogether makes 15 C. 
51 L. the half whereof is *C. 76 L. which oral 
tiplied by the length OQj AC }<5 L. the Produft 
is<; Acres, and %Qs.%6, which multiplied by 4, the 
Product is « Hoods, and .36544 remaining ; and 
that multiplied by 40, prodncerh 14 Perches, &e, '■ 
asintheMargent;land the whole Content of the R,. i. 36 5-44 
Triangle is o Aettr, 2 Roods, and 14 Perches, • 
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• V. 0/ lmguUt Pirns of Groaxdof mAHy Sides, hox to reduce tkmuto 
TtiHtgks y adteine*f»nthem. ■ ■ „ 

IE T ABCDEPGHbea Field to be mcafared i" 1 In regard that 
j the Field is irregular, it mud therefore be firft reduced into Tri. 
suites by drawing (or imagining) lines to be. drawn from one Ang'e 
to another, as the lines AD, D B, A E, and F H ; by which lines (0 
drawn ( or imagined ) the whole Figure will be reduced into Six Tri- 
fgks, namely, 



TB C D 

ADB 



Into the Triangle i jj £^ 



A F H 
L F G « 



their 
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Thefe fix Triangles being mealured fevcrally, according to the dire- 
ctions before given, the Contents of all of them added together into 
one. Spm-, will give you the Content of the whole Piece in Acres, Roods, 
and Perches. ..«..' 

fBCD 1 {V 



A DB 

SuppoiethejA DE. 
Triangle ** A B F * 

A F H 

iFGHj 



I 

I X 

Should be found ! a o 



to contain 



3 

1 



t 
o 
o 



P. 
16 

12 
IO 

OJ 
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. The Sum u 2 

Which is the Content oT the whole Field. ' 



H 



But for an Abbreviation of this Work, you need not to find the Con- 
tent of every CinglcTr /angle, but of every Trapezia or Four.fided Figure, 
as is taught in the Fourth Problem next before going ; for the Figure is 
as well divided into Trapezia* as into Triangles, namely, into the Three 
TrupezUs ABCD, ADEF, and AFG H ; and fo by this means 
you will abbreviate half your work ; for if you meafure the Three 
Trapezias leverally, you fhall find 



ABCD 
The Trapezia <A D E F > to contain 

AFGH 

The Sum 



A. R. P. 



52 1 a* 
ins4 i 1 j 

M 1 1? 



11 2 H 

Note, That of what Number of Sides your Figure confifts of, the 
Number of Triangles into which it will be reduced, will ( always ) 
be Jels by Two than the Number of Sides : As in this Figure ; the 
Number of Sides are Eight, and the Triangles are but Six ;T two lefs. 

And 
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. Add thus have I done with the Chain, as to the defcriptiori of it; and 

how to caft up any Figure or Piece of Land, Regular or Irregular, me** 
fured thereby, in Acres, Roods, and Perches: It refteth* now, that I 
(hew you how to make ufe of it in the Field, in me^furing of any Ir- 
regular Piece of Ground ; and that {hall be the Work of this next Pa- 
ragraph, * ' 

VI. How to take the true Plot of any irregular Field of many Sides and 
Angles, bj the forementioned Chain only., without any Graduated Mathema* 
tical Jnfirument ; and to wake a Plot of the fame upon Paper or Velum. 
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ET ABCDEFGHIKL, bfeaii Irregular Field to be meafu- 

j red as aforefaid; 

When you firft enter the Field, Catife Beacons or other Vifible Marks 
to be (et up near the principal Angles or Corners of the Field, as thofe 
atM,N, 0,andP. 

Secondly, Confide r the bed corner to begin at ( tho any will ferve J 
as I make choice of that Mark at O. 

Thirdly, Take out your Chain, and holding one end at the Beacon 
at O, meafu re out 2 Chains ( or more or leis, as you lee occafion ) frorh 
the Beacon ar O towards the Beacon at N, and at the end of the 2 

Chains let up a fmallBowor Stick at *. Then again, from your 

Beacon at O meafure 2 Chains more in a right line towards P, and there 

fct up another finall Bow or Mark as at *. And then meafure with 

your Chain the diftance between your two Marks * and *, which here 
is 2 Chains 6^ Links. 

Fourthly, Prepare a Book, or Sheet of Paper, Ruled as in the Mar- 
gent, to fet down your Meafures as you go along, but firft at the top of 
it make a Triangle anfwerabk to that which you meafured out in the 
Field, and fee fuch Numbers to it as you there meafured, as 2 Chains 
from O td * both ways, and % Chains 65 Links from * to *. 

Q This 
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This done, go into the Field to your Beacon at O, and meafure the 
diftance of it from the hedge on your left hand, finding it to be 20 Lints 
of your Chain, which fee down on the ieft hand Column of your Book, 
againft c Ch. 00 L. becaafe the Hedge was on your left hand. 




1 



Sets off 



o 
o 

Q 

* 

O 

o 



20 

70 

50 
90 

40 



Ch. L. 






■ 1 — 
•$ 70 
tquch 

°. 39- 



Q 60 

6 t 5 
o ,40 

o 30 
o 95 
P 40 



\ ' 



. . 1 . 



( 









o 

1 

3 
6 



o 
9 

I 



^ 



OO 
40 
40 

SO 
20 



00 

70. 

.50 

bo 
80 



4 

6 


50 





00 


2 


70 


5 


90 



Sets off 



Then with your Chain toesffbre from 
the Beacon at O, towards that at P, in a 
right line, and as you go along, at the 
end of 1 C. 40 L- you find a Break or Bend 
in the Hedge , diftant from your Chain 
70 L Set the 1 C. 40 Links in the mid- 
dle Column, and the 70 L. by it ; then 
going on farther, at the end of $ C^*4o L. 
you come againft another Break or Bow 
in tfce Hedge, diftant from your Chain- 
Line 50 Links, both which fet down in 
your Book : And going on farther to- 
wards P, at the end of 6 C. 50 Links^I 
find another Break or Bow diftant from 
my Chain-Line 90 Links, both which 
let down, and meafure on to your Beacon 
at P, which will terminate at 7 C and 
20 L. which let down, and becaufe the 
Beacon at P is 40 Links diftant from the 
Hedge, fet 40 Links by the 7 C. 30 L: 
and draw a Line crofs your Book, to fig* 
nify that you have done tyith that fide of 
the Field; 

Then in your B00I5 under Ch. L. write 
o 00 ; and becauie your Beacon at P is 
diftant from the Hedge G H 70 L fet 
that down againft o co, and go on and 
meafure towards the Beacon at M, aqd 
when you have meafured a C. 70 L.you 
come to touch the Bow in the Hedge at F> 
wherefore fet down % C. 70 L. and a- 
gainft it write Touch. Then mea faring on 
to your Beacon at M, you find the length 
to be 5 Ch, 50 L. which fet down, and 
by it jo L. which is the diftance of the 
Beacon M from the Hedge. Thus having 
finidied this fide of the Field , draw a 
Line crofs your Book, as before. 

And in this manner ir.qft you deal wigh 
the other two fides, Ia N and N O, fill 
you come where you fir ft began, rAfld 
this way for meafuring of any irregular 
piece of Ground, is as exaQ: as is pp& 
blc to be performed by the beft Gradua- 
ted Inftrument that can be made* 



And 



f 



G E M Et R'I'C A L U 

And thus having Ihc wed you bow to meafure jn tiw Field, and take 
account thereof in your Book, it reftcch how to diew Vo\j how to Jaythc 
*I*flk or Figure of this Held down upon Paper of Velum, in "order to 
the finding of the Content of Quantity of it in Jem, Roods t in&Percfo/. 

m 

" m 

VIJ. H(W to lay down uf oh Paper or Parchment any Piece of Ground taken 
: by the Chain ashefore^ in or far to finding ifye Content $r Qgantitj fJ^Ti°f> 

FOR the performance of this Work, you muft pfbvrde fipr jfouif life 
; a Pair of very fine-pQinted Compacts, and alfo a : Ruler' with feve- 
iti Scales of £W P*rfj,. fach'as is mentioned in the ; ftext Chapter^ with 
a figure thereof. 'This Plot here defcribed, is laid down* by a Scale, that 
fiatt an Inch is equal in length to one whole Chain of Four Pole ; . and the 
half Inch in the Scale is diyidddby Diagonals into i 06 parts, anfwerable 
tojthe 100 Links into which your Chain ip divided. Being thus provide^ 
i>f Scales and Compares \ yop may begirt your P/o/ in this manner. . 

'i. Upon zjhett of Paper draw a rlgbt line at pleafiire, as tlie line 
POi towards one end thereof, as at the Station or Beacon byO, make 
a Mark, as O, __ ^ t ^ _ s 

2. With your Compafles, out of your Scale take 2 Chains, (which 
in this Plot is one Inch) *nd fetringpne ; ft>ot of the Compares in 0, 
the other will reach to 'the Point *, upon the line O P, arjd one foot of 
the Compafles ftiil refting in the point ©, ,with the- other defcribe the 
<obfcureArchx x. Then take out of your Scale 2 Ch. 65 L. ( which 
Was thfe diftance you meafured from * to * ) and fettirtg, crie footof that 
diftancp upon the Point *, in the Line O P, with the other defcribe 
another obfeute Arch z z, eroding the former in the Point *, which is 
tipcmthelioeO U ; and through the Fbitit * drawintfther right line 
©*N atlengfto. 

3. Thelfe two Litter being di-awn, repair to yo\to) Note Book*, and 
therein findihgydurC^^W-Lr^OfP tobd 7 ChaitM aoiittks, take 7 C 
20 X. from your Scale, and fit them from ©to P. Atfb finding by 
your Book, that the Chain-Line O N did contain 5 C. 90 L. take that 
alio out of your Scale, and fet it upon the Lifie from O to N ; then the 
Chain-Line t?M being 5 C. 50 L. tike them out of your Scale, and 
letting one foot of the Compafles id P, with the other defcribe an ob- 
icure Arch s s ; and the Chaiq-Line M N being 6 C 50 L. take them 
out of your Scale alio, and letting one foot of the Compafles in N, with 
the other foot defcribe theobfeure Arch v v, eroding the former in the 
ftation point O by M, through which Point draw the right lines P M 
Jmd N M at length: Arid thus have you drawn upon Paper the Qua- 
drilateral Figure M N Q j>, of the lame Length and with the fame An* 
gles as you meafured them with your Chain in the Field. 

4. Having gone thus for, lay your Notebook before you ; and feeing 
that at your beg i'nrtkig at O, your Beacon at O did ftand 10 L. diftant 
fVom the Hedge, take to L. out of yoar Scale, arid fet them frotri 
<© to o ; alfoat i^C 40L. ata, the bow of the Hedge was dUfefit from 
tlie Chain-Line 7^ L. takefirft 1 C. 40 L. indfet therti from O toa, 
and the 70 L. from a to B, and draw the line A B : Then take 5 C 40 L. 
arid fet them from O to b, abd 50 L. from b to C, arid draw the line 
B C: Then tale 6 C. 56 L *nd fet them from O to c> and 00 L. from 
t toD, and draw the line C0. Then at 7C. to L. which is at tbd 
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Beacon P, fet 4$ Links to the Hedge, and through that Point draw the 
Line Dp; So is this fide of your Field finifhed. 

y. Begin again at the Beacon by P, where you find by your Bool?, 
that the Beacon was diftant from the Hedge 70 L. (et 70 L. from © to E. 
Then at 2 C. 70 L. you find that your Chain- Line did touch the Hedge * 
wherefore takei C. 70L. from your Scale, and fet them from Pto F 
(or d ) and draw the line E F ; then your next length 5 C. 50 L. will 
reach from PtoM, where the Beacon was jo L. from the Hedge, let 
30 L from to the Hedge, $nd through that point draw the line.FG. 
And thus have you ifioifbed your fecond fide : And in the/a me manner 
you muft deal with the other two fides ; and in fo doing you fLall have 
compleated your Work, and have the exa£ Draught of your Field upon 
a fheetof Paper, which you may caft up into Acres, Roods % and Perthes^ 
by the Directions given in the preceding Third Paragraph. . 

And if you meafure the (mail Triangles, and other four-fided Figures 
Which are without the Chain-Lines, by themfelyes, and Afterwards the 
Quadrilateral Figure M N O P, by it fclf, ( which b the better, way ) 
you will find this Field to contain 4 Acres, 2 Roods, 'and 3 < Perches. 
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Wherein is fhewed how to take all manner of Heights and D'iftancei ^ 
and to meafure all manner of Land, of whit &W foeVer % ln~ 
flrumentally. 

N the foregoing Chapter you are taught how to take Heights and DZ- 
_ fiances, and alio to meafure Land Mechanically, whereby any perfbn 
may very well ( wkh more labour >> perform manjr Geometric^ Conclu- 
(tons by flight tod commop Tools \J\tihy\ Mechanic k Artificers, us by 
Squares, Joynt.Rnjes, Rods, &c. But in this Chapter J (ball (hew more 
Artificially how to perform the forementioned by Graduated Inftruments : 
And althol have handled thisSubieft at large in my Cpnsf>le*$ Surveyor, 
yet I will here give a fufficieqt and exa£fc way to do the like by an /*» 
(Irument both portable and ex&d, not there mentioned ; namely, a Semi- 
circle, with its Appurtenances. w 

A* Defer ipt ion of the Semicircle. 

A Semicircle in Geometry is thus defined, ^Semicircle is the om half 
of a Circle cut off by the Diameter, and is contained under a right 
Line, which is the Diameter i and an Arch or crooked Line, which is called 

fometimes the Circumference, Ferifery , or Limb. 

. The Semicircle which we here intend to defer ibe and (hew the 11(9 of, 
is ufually mad? in Bra ft, the Diameter whereof may contain in length 
about 1 o Inches, the Semidiameter half as much ; the Diameter and Limb 
are either of them about an Inch in breadth : The Limb of this Semicir- 
cles divided into 180 equal parts, called Degrees , and every 9f thofe De* 
xrtfs is ufually divided into ifinallerequalparts, according to the bigpefs 
<?f thQjnfirnmentp ( ufoajly info four) (0 is $ very (mall divifiqnvr party 
ifjgfwtes. It is fomet ttne* dividedby Diagonals, fo that you may (tfra 
: ► the 
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the Inftr uroent be (mall ; takeoff every third or fourth Minute. Thefe 
EL$grees are numbred from the left hand towards the right, by to, %p, 
30 &c. to 180 ; and back again from the right hand towards the left, 
by 190* 2or, 210, &c. to j6o. 

Upon the Centre of this Semicircle is placed a round Box of Brafs, in 
the bottom whereof is a Chard, having upon it the ji points of the Ma* 
riners Qompafs, and over it* Needle covered withGlafs ; this Needle 
is at any time to let the Diamtterof the Sm'cirtfeduc North, and South, 
or according to any other Coafi. 

Between the Semicircle and this. Box is .an Uiex y which moves upon 
the Centre of the Semicircle, and is of fufficient length to cut at either 
end thereof the Degrees on the Umtof thefsmicircl*. It hath upon It 
two&iAft, through which you may look either backward or for wan?, 
to any Markot Ob}t&> 

<}n the backfide of the Semitic is fcrewed aficket, iotP which gpeth 
another focke t called a tjall-foci&i which ierveth tp £* tftf JSemicmk 
when it is upon the Jtaf ia apy pofuioif jwhatfbever, ^ Jwrizoxtskpt 
level, vertical or perpendicular t Or retiming,, Qr inclining to. Mp Angle.- " . 

Into this Bafcfocke* there goes the head of a three* kggedjhifi which 
fupporteth the Inpument in the field. 

Thefe are all the parts of the Semicircle, as it is to be ufed in the 
fields to make. observations ; but to lay downyoqr Work: at home, there 
bdbngeth, . 

1. A Protraftor* ■- ' 

>. 2* A Scale. » • . 

$. A Pair of Compares; '. 

4. Afretrafting Pi** i ; f 






- i. The Protr off or \$m*dt of a thin piece of Brafs divided in ill rb- 
fpefts as the Semicircle was/ and numbred in the fame manner from i 
to 180 degrees, but from 180 decrees to 360 degrees ; it ought to be 
numbred from the left hand towards the right, contrary to the number- 
ing of your Semicircle. The ufe of this Profraffor is to Uy down the 
quantities of thofe Angles upon P%lnm or Paper, which you obfetve in 
thefield. 

2. rVour <SV*&is*Rulerof Bra$* ftpon which you may have what 
Scales you pleafe, either plainer ^agonal, as, qf io 9 i x, 1 2, 16, 20, 24, 

ioand Ji in an Inch; thefe A^A^are to lay down the lengths of your 
.ines* as you meafured them in the field with your Chain ; and accord- 
ing to the largenefiorfnaalnefsof your ^Scale* you may make your Plat 
or Draught of what bignefs you pleafe. 

3, Your Comfaffts are to take your diftange; from yfeur Scale, and to 
apply themto your Paper or Velum; . ; 

. .4. Your ProtraBing Pin is tpfix in your Center Point; and alfo to 
mark the degreeson the edgeofyqnr Prptra&or^ 

The Chain which you oieafipe your lengths in the field, maybe 
of what length, ^and how you will divided ; but thg Cham which the 
. Examples in this 'Book are wrought by, if 4 Pole in 100 Litoksi " . 
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kow to nice the Height tifunylnA, Tow«r- Steeple,, or «&r Objeft, 
. which Jtatdeth upright, *nM4i*g ictdffllfie at o»e$'uttott. 
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t ET 1A.B be a C*ftk-WJ{, whofe height you* tfotold koto*;' you 
- L/ ftandmgatC, plaice your Semicircle at G, arid turning it about by 
help of your Ball-focket, dire& it to the Ob jeft • tft en fixing, alPy our 
Socket ftft,' by brelpdf the (crews for that purp^ ft, hang a TKriy and 
Plummet upon the Center of your Semicircle / and mdve the Semi- 
circle up and down till ttfe Thrid and Plummet mmg'dire&ljr upon 90 
deg. thai laying the Index juft upon the Diameter, there hqM ir, and 
looking through the Sights, mark What part otihtCMjtle-WaB you lee, 
for that part is in the true level with your eye; which point let be D ; 
then, the Index ft itt remaining fixed, mote the Semicircle' upwards or 
downwards; till (through the fights ) you fee the Very top df the 
Caftle-WdH at A, ( the Semicircle ftill remaining immqveabft) 'look 
what number of degrees and parts the Thrid cutteth, which degrees 
let be 5j, which you muft letdown ; laftly, mealurethe difiknceTrotn 
G to fy which let be 2 00 Foot, to which add 5 Foot, the height of your 
Semicircle's Center from the ground C E, and k Wakes eo{ Foot ; by 
help of this diftance, and the degrees before noted down, you may find 
*be altitude' of the Cdp&rVdQ as folio we th. • •-' •' 
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' ' Upona piece of Velum or Paper, draw a line at length, as M N ; to- 
wards one end Whereof, asatB, erecVa Perpendicular A B, rttpYefent- 
ing the C*Jile-W*ll ; then from one of your Scales take with your Com- 
paffesjo^ Foot; and fct th^e diftance upon your Paper or Velum, from 
,R, the foot or bottom of the. Caflle-WtB, toC, 'fo (hall C uopti your 
Paper reprefent the place on the gronnd where the Semicircle ttOdi f and, 
-ij Foot mortfcttiag added (which is the height of your Semicircle from 
tha ground) EC maketh^Foot, which taken from your Scale will 
reach from 8 to F. * '.••'• 

' ' Thisdoffe, pUde the Center of your ProtraSor tipon Ae point F, 
and the Diameter thereof upon the line M N, then count 1 5 degrees 
X ^hich is fy ttttfch as ^ de&; which the Arid cut, wants of bb deg. ) 
upon the edge of the Protractor, and againft it make a mark briowi/, 
with your pmrkdtin^ih\ through Which point (or mark J arid the 
point F, draw the line FA, cutting rile line A B, repreferitfng Ab 
Caftle- Wall in A ; fo fhalf A B be the height of the Wall, which being 
meafured by the fame Scale as B F 20$ foot was taken from, will be 
found to be 145 foot; and fo high is the Caftle- Wall from the ground. 

"^ PROP. 
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PRO?. II; 

How to take the Height of an Otjeff, which is not acceffble at two Stations', by 
help of the Semicircle. 

OUppofe AB to be a Caftle Wall as before, and you cannot come 
^ nearer to the Wall than G, for that there is a Moat about the Wall 
10 broad. 

Firft, Place your Semicircle at G, the edge of the Moat or Trench, 
and directing the fights to A, the top of the Wall, you (hall find the 
Thrid to cut 3d deg. 

Secondly, Go backwards a competent diftance of.ground, in a right 
line, astoF, and there placing your Semicircle as before, direft the 
fights to A, where you lhall find the Thrid to eut f 5 deg. 

Thirdly, Meafure the diftance between G and F, which let be 1 2 5 
Foot ; tbefe two Obfervation$ being made at G and F, and the diftance 
between them meafured by the Chaiq, the altitude of the Wall mayj* 
eafily attained in manner following. 

Example. 

Firft, Upon Paper, or the like, draw a line M N, upon which, td- 
wafds one end thereof, as at F, place the Center of yopjr Protraftor ; 
and becaufe th$ Thrid there cut 5 5 deg. make a mark againflr j 5 deg, of 
yourj^rotraftor (yhichisfb much as $$deg. wants of 90 cleg. ") and 
through this point, and the point F, draw a right line at lengtn up- 
wards. 

Secondly, For that the diftance'between G and F ( your two ftati- 
ons) was 125 Foot, take 125 out of fome one of your fcales, and let 
off that diftance upon your paper from F to G. 

Thirdly, Lay the Centre of your Protractor upon G, and the Dja-r 
meter thereof upon the line M hj j'an4 becaufe when you made Obfer- 
vation at<j, the Thrid cut 50 deg, rijake a mark agaipft $0 deg. of the 
Protra&or , ( which is fo much as 30 deg. wants of 90 deg. J arid 
through this mark, and the point G, draw a right line at length up* 
wards, continuing it till it cut the former Ijpe drawn from F, which it 
will do in the point A. * • 

Laftly, From the point A let fall a perpendicular upon the line M N, 
which will fall upon the point B, fo is A B the height of the Caftle* 
Wall, which if you take in your Compaffes, and mjeafiire it upon the 
fcate from whence you took your diftance F G, you (hall find it to con- 
tain 1 4 j Foot) and fo high is (he Caftle- Wall. 

PROP. III. 

A Fort or Caftle being befieged^ how the Befiegers {ball know of what length 
to make Scaling-Ladder? that ft d reach from the edge of the Mott or 
Trench to the top of the Wall. 

• ■ 

LE T A B be the Wall of a Fort or Cattle, and that the Caftle with* 
in were befieged, the Befiegers lying at F, and cannot come nearer 

to 
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to the Wall thanG, the edge of the Moat; wherefore ftanding at G, 
make Obfervation with your Semicircle as you did before, and you 

{ball find the Thrid to cut 30 deg. Oo the like at F, and you 

fliall find the Thrid to cut 55 deg. and the diftance between G and F 

meafiired will be found to be ix$. Thcle two Obfervations being 

made, and the diftance F G meafured ( all which are the feme as in the 
laft Prof. ) you may protract or lay down the lame upon Velum or Pa- 
per* in all refpeAs as in the former Prop, and fb meafuring the line G A 
upon the lame fcale that G F iwas meafured by, you fhall find it to con- 
tain 166 Foot, and fo long muft Ladders be to fcale the Walls of this 
Fort or Caftle. 

PROP. IV. 

Stinting upon a, Will or Tower of 4 known height, to find how far *nj Ship, 
7Vee,&c. is from you. 

LET A be the top of a Tower or Caftle ftanding by the Sea-fide, and 
let F be a Ship lying at Anchor, and you would know how far 
that Ship is off the Caftle- Wall. 

Standing upon the Tower-Wall at A, with your Semicircle, direct the 
fights ( the Index lying upon the Diameter ) to p, the Thrid will cut 
55 4eg. Then, the Caftle- Wall being 143 Foot high, by help of thefe 
two you may find the diftance that the Ship at F is from the Caftle- 
WallB, in this manner : 

Upon Paper or Parchment draw a line A B, reprelenting the Caftle- 
Wall, and upon it by help of your fcale, let the height thereof 14$ 
Foot, from A to B, and upon the point B ere& the Perpendicular B F. 

Then placing the Center of your Protractor upon A, turn it about 
upon that Point, till $5 deg. ( which were the degrees cut by the Thrid) 
come to lye directly upon the line A B, thenar 00 deg. (or the begin- 
ning of the Semicircle of the Protractor ) make a mark dole by the 
edge thereof, through which point and the point A, draw a line at 
length downwards, which line being drawn, will cut the line B F in 
the point F, Co the diftance B F being taken in your CompaiTes, and 
meafured upon the lame fcale from whence A B (the height of the 
Wall ) was taken, it will be found to contain 305 Foot,' and lb far is 
the Ship F from the Caftle- Wall B. 

PROP. V, 

How to toie an inaccefjible Diftance at two Stations by the Semicircle. 

F I G. II. 

CUppofe you were (landing at G, and that it were reqifired of yon to 
^ know how far diftant the Tree of A is from you, between which and 
you there is the River D, fo that you cannot come near A. 

Firft, PJace your Semicircle at C, laying the Index on the Diameter 
thereof, and turn the Semicircle about till through the fights you fee 
the Tree at A, and there fixing the Semicircle, turn the Index about till 
you fee the Mark let up at B, and there note what degrees the Index 
ctKteth, which let be 1 10 deg. Secondly, 
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Secondly, Remove your Semicircle from C to 6 (feting up a Mirk 
at G, where your Semicircle before ftood ) and laying the Index op toe 
Diameter thereof, torn the Semicircle about till through the lights there- 
of you fee the Mark at C, where your Inftrument before florid, and 
there fixing the Semicircle turn the Index about till by the lights you 
ieethe Tree at A, and there alio note what degrees the Index cutteth, K 

which let be ^odeg. 

Thirdly, Meafure the diftance between C and. &, w1iicrilcr.be ne- 
Foot ; by help of thefe three you fhall find the diftance of A from ei- 
ther C or B, as followeth. 

Excmple. 

Draw a line upon Paper, as A C, and laying cue' Centre' of you/ Pro- 
tractor upon C, and the Diameter thereof Upon the line C A, witliyour 
protracting Pin matte a markagainft no dig, arid through 1 that point 
and* the point C, draw a line C B ; then from ydtir Scale take i to Foot, 
and tt it upon the line C B, from C to B. 

This done, lay the Center of your Protraftor upon tne point Jfiy and 
the Diameter thereof upon the line C B, and make a mark a'gairift' 40 
deg. through which mark and the point B, draWthefihe BA, cutting 
the former line C A in the point A. 

LafHy, If you take in your Corhpafles the line C A, and-'meaTure ft 
upon the Scale from which yon took Be no Foot, you will find it to 
contain 1 {4 Foot and about half a Foot, and" fucn is" the diftance fi C, 

In like manner,, if you meafure A B by the fame Scale, you fnalt find 
it to contain 914 Foot, and about half a Foot. 

PROP. VL 

Horn 16mt*fu*e the Diftutetdf feyerd flues frbmfycu, it dfo 6f one from 
mother, by menfurtng only of due Diftance, a»d obferviag of Angles 
by the Semicircle. 

F I G. III. 

.T BT A, B, C, D, E, be feveral places, as Churches, in a Towrior 
■*— ' City, or the like, whofe diftance you require one from another. 

Firfl; MaKechoice of two plifces, irdm either' of wtiidh you'riuj 
leeall'therllaces, whofe diftance ycti requite, whicH'places'letT>cF 
and'G, dlftarft one from another 100 Aot' 

Secondly, Place your SeMWrcWatPJ anS'l 
Diameter, turn the Semicircle ador/ttilt th'roug 
other place pf Handing at<J , and therffiitln^ y 
refl your fights to A, noting what degreesthe 

K. " "' " " " ' 



\W the Iod<SX<on the Diameter thereof; and™ 
tfflyoa fte i tr*pfcce of yourfbrmel- flaHarng'al 
SktmcirtUi make obfervatlon of : everyplace, as 1 - 
re^nMtlWflgritsto A, noting the degrees tot i 
g CD, and E. H By 
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By thefeobfervations of Angles, made at either ftation F and G, and 
and the ftationary' diftance, you may draw a perfect draught of all the 
places upon Paper or Velem, in their true pofition and icituation, in 
manner following : 

Example. 

Firth Upon your Velem or Paper draw a line F G, containing ico 
Foot of any Scale, which line fhall reprefent the diftance of your two 
ftations. 

Secondly, Place the Center of your Protra&or upon F, and lay the 
Diameter thereof upon the line F G, and there keeping it fteady, make 
a mark againft thole dcg. which the Index cut upon the ' emicirck when 
the fights were directed to A ; alio make a mark againft thofe deg. of 
the Protractor which the Index cut at B, and the like at C, D, and E. 

Thirdly, Through the point F, and every one of thofe marks you 
made againft the fide of the Protractor, draw lines, as F A, F B, F C, 
above the line F G, and F D, F E, below the line. 

Fourthly, Lay the Center of your Protractor upon the point G, and 
the Diameter thereof upon the line F G, and there keeping it faft make 
marks againft the edge thereof, at thofe degrees the Index cut upqn.the 
Semicircle, when the fights were directed to A, B, C, D, and E J and 
through thofe points andxhe point G, draw right lines G A> G B, GC, 
G D, and G E, cutting the former lines drawn from F, in the points 
A, B, C, D, and E ; which points will ftand in the fame pofition and fci- 
fuation as the Churches or other places in the City or Town do ; and if 
you take in your Compaffes the diftance between any two of them, and 
meafure that 'diftance upon the fame Scale that F G i oo was meafured 
from, it will there fhew you the diftance of thofe two places. 

The life of the Semicircle in Mcafuring of Land 

* » 

PROP. L 

t 

To take the Plat of a Field by placing the Semicircle in any part thereof \ 
from whence. aU the Angles of the Field may be [ten. 

DLace your Semicircle upon its ftaff in fome convenient place of the 
* Field ( whofe Plat you would take ) that from thence you may 
conveniently Tec all the Ang'es thereof, then fettiog the Scm»orcle level 
C by help of the Ball-fockct ) lay the Ino'ex upon the Diameter, and 1 turn 
die Semicircle about till the Needle hang diredly over the No"!} and 
South Points of the Chard, and there fix the Semicircle, by help of the 
fcrew of the Plain Socket, then doth the" Inftrument (the Diameter 
thereof) lye direaiy in the Meridian, ar.d is fitted for. your patent ule. 
Your Inftrument thus fixed, caufe marks to be let up at *ve rv a 5f?J - 
of the field ( or rather let one go from angle to angle with a l on ? * taff 
having a white cloth or paper tied , to the top thereof ) and co mi "8 *° 
your Inftrument, the Diameter being next to you, and the Limb * "« 
Semicircle from you, turn the Index about till through the lights ^fr 
of you eipy thefirft of your marks (or maa) which is ooyour/'ghc 

' and, 
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hand, and whefi you have directly found your mark, let the Ihdex reft,* 
and fee what degrees and parts of a decree of the Semicircle are cut 
thereby ; which degrees and parts 4iote dbte down in a book or paper 
ruled as that which followeth. r 

In this nature mud you deal with every angle round about the field; 
beginning at that which is next towards your left hand, and proceeding 
gradually from that towards the right hand, till you find that end of the 
Index whichcut the degrees, falls off of the Inftrument,' ( which will 
always be when you come pa ft 1S0 degrees) then muft you look through 
the other fights, and the Limb of the Semicircle will be next to you, 
and you muft count your degrees from i 80 towards 360 ; to which, be- 
fore you come, you will have parted all your Angles. 

When you have taken obfervation of all your Angles, you muft, with 
your Chain, meafure from the place Where your Semicircle ftands, to 
every Angle { beginning with the firft, and fo proceeding from the 
left towards the right hand ) and note how many Chains and Links 
each line contains, which lengths muft be fet down in your book or pa- 
per, in a column by themfelves againft the degrees which the Index 
cut, u hen you made obfervation at that Angle, that is, the firft length 
aganft the firft degrees, and the fecond length againft the fecond de- 
grees ; and in this order muft you proceed till you have meafured all 
your lengths. 

The foregoing Precepts HUJtrattd by Extmfk. 

F I G. IV. 

T E T *, b y c } d, e, /i£, be a field to be Surveyed. Place your Semicircle 
*-* ( it being a convenient place ) at 0> the diameter thereof as alio 
the Needle in the Box, hanging over the North and South Points in 
the Chard, then will they .lye directly over the line N S in this figure; 
then fix your Inftrument, and dire&ing your fights to A ( your firft Adr 
gle ) you fhall find the Index to cut is d 15 m. which fet down itf 
your book or paper ; then dire&iog your fights to B, the Index cuts 
37 <£atC, 94 d. \om. and the reft, as in the following Table, repre- 
senting your book or paper in which you took your notes. 



fA — 14. t$1 



('OA— 10. |{ 
OB~ 9. 4J 

OC — to. |o 



I B — 57. o{ I OB~ 9. 

The Index cut J C — 94, 30 : And the dithnce ffotri j OC— -to. 
wbendire&ed^ D— 169. t$ \ Othepfaceof the Se-<{ OD — 6. __ 
to the mark, ;E : — .19}. oj micircle, was JOE — 3. 9 J. 

I F —270. jo j j OP — S. of 

L G— 347. 6 j (.OG — f. jto 

• » 

Having gone through all yout Angles, and noted them down in your 
book or paper, as is done in the foregoing Table, in the column having 
d. m at the top thereof ( fignifying Degrees and Minutes J you muft 
then go to themeafuring of your fines, where you (hall find O A to 
contain 10 Chains 3 5 Links, O B 9 Chains 45 Links, and the reft as in 
the Table in that column which hath C. £. at the top thereof, C fignify- 
iufgCtoms, and L Links. Hz When 
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When you have tbus taken obfervation of all your Lines and Angles, 
and Doted them down in a Book or Paper, you may at pleafure draw 
the Plat of the Fie ] d upon Velum or Paper, by the Precepts which 
fhall be delivered in the following Propofition. 

PRO P/ II. 

How to lay down the Plat of. the former Field upon Velum or Paper, by Help 
of the former Obfer vat ions of Lines and Angles. 

f 

UPon a piece of Velum or Iheet of Piper f draw a line for the 
Meridian or North and South Line, reprefented by the line in 
the Figure by NS. In fome convenient place of that line (as at O) 
affign a point, which point O upon your paper, reprefents or fignifies 
the place in the field where your Semicircle flood when you made ob- 
fervation of your Angles. 

Upon this point O place the Center of your Protra&of , laying the 
Meridian Line or Diameter thereof jult along the line N S, drawn upon 
the paper, and there hold itfaft. Then having recourfe to your Table 
of Angles* which you obferved in the field, you find your firft to be 
12 deg, if min. .wherefore, ciqfe to the edge of your Protra&or, and 
againft 12 deg. 1 5 min. make a mark with your prot rafting Pin ; and 
ft ill keeping your protra&or in the fame pofition unmoved* make a 
mark againft 37 deg. your fecond Angle, alio againft 64 deg. 30 min. 
your third Angle, and againft 169 deg. if min. your fourth Angle. 

Then becaufeyour fifth Angle at E exceeds 1S0 deg. it being 193 deg. 
you muft turn the Semicircle of your Protraftor downwards, laying 
the Center thereof upon the point O, and the Diameter upon the line 
. NS as before, and againft 19 3 deg. matte a mark with your jprotraQ;- 
ing Pin, do the like againft 270 deg. 30 min. your fixth Angle, and 
againft 347 deg. your laft Angle. 

Thefe points being marked upon your Paper, through every one of 
them, and the point O, draw obfeure lines, as O A, O B, OC, OD, 
OE, OF, andOG. — ~Th$n having recourfe to your Table of 
Lines which you meafured in the field, you find that the firft line O A, 
contained 10 Chains 3 5 Links, whereforeTrom fome Scale ( according 
to the bignefs you would have your Plat ) take 10 C. 35 L. and fet it 
upon your paper from O to A, this point A upon the paper (hall repre- 
lent the firft Angle in the field A ; your fecond length being 9 C. 4^ L. 
take that from your Scale, and fet it upon your paper from O to B. Do 
thus with all the reft of the lengths ; and when you have found out 
and marked upon your paper the le vera 1 points A, B, C, D, E, F, and G f . 
if you draw lines from \>oint to point, as from A to B, from B to C f 
from C to D, &c you wall conftitute the figure ABCDElFG, which 
(hall be the exaft Plat of your Field O. And thus may you take the Plat 
of any Field, where you may fee all the Angles from any one place. 
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V 

PROP. III. 

Ho* to take the Plat of d Field or other piece of Ground, by fining the &- 
micirck infome one Angle thereof \ from whence dU the refi may be feen. 

YOur Semicircle being placed in the Angle where you intend tt> 
make your obfervation with the Index upon the Diameter there* 
of* and the Needle hanging over the Meridian Line in the Chard. It 
being thus fixed, dire& your tights to the firlt Angle towards your left 
hand, noting thp degrees and minutes cut by the Index, am) note them 
down in a book or paper, in all refpedfc as you did thole in the former 

Proportion. 

Then meafure with your Chain from that Angle where your Semi- 
circle ftandeth, to every one of the other Angles, noting the lengths of 
every of them, and write them alio down in your book or paper, pro- 
ceeding thus from the firft line on your left hand, till you come round 
the field to that again. 

Example. 

■ 

FI G. V. 

LET HKLMNOP Q^be a piece of .Ground to be meafured in 
the manner here prescribed : The Semicircle placed in the Angle 
Q, direft the fights to H, where the Index cuts 1 5 deg, which note 
down, then dire& the fights to K, where the Index cuts }i deg. 30 m. 
likewiie to L, M, NT, O, P, where the Index cut the degrees and parts, 
as in the Table following ; 



|K — 51. jo 
The Iodex cut | L — 87. 14 



f OB -" — 9* 9° 

[Qg 10. *5 



QL ——ii. 60 

when directed i M — 106; o j* from the Angle ^ QM —12. 30 

tothe Angle, jN—168. 15 j Q, as | QN 12, o 

O —196. o QO 10. 8< 

i.P;-~25o. oj i.QP 6.88 

PROP. iv. 

By the former Obfervations of Lints And Angles y to draw the Pitt or Figure 
of the Field upon Velum or Paper. 
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D Raw up^n Velum or Paper a HneN S, representing the Meridian 
Line, upon which line-aflign a point as Q^ which denotes the 
place where your Semicircle ftood in the field. 

Upon this point Q<, lay the Center of your Protra&or, and the Dia- 
meter thereof upon the line N S; and there holding it faft, look in 
, your Table what degrees the Index cut when you made obfervation at 
H, which were 1 5 degrees, make a mark agairift 1 5 degrees of your 

Protra&or \ like wile lee by jour "table what degrees the Index cut 

when 



6a RECREATIONS 

when you made obiervation at K, which were gi deg. jomin. make a 
inarkagainft: 31 deg. jo min. of your Protrador ; and in like manner 
do with every Angle, as at L, 87 deg.. 1 5 jpin. at M, ic6 deg. o min. at, 
&, i68deg 15 mm. atO, 196 deg andatP, 2 56 deg. at all which 
nombersof degrees, make marks a gain ft the fide of your Protra&or. 

Then removing your Protra&or, draw right lines from the point Q 
through every one of thole marks, fo (hall you have upon your Velum 
Or Paper the feveral Lines QH, QJC, QJ^QM, QN, Qp,andQP. 
■ Again repair to your former Table, where vou {ball find that the line 
QJ3, being meafured by the Chain in the held, contained 9 Chains, 
90 Links, xake this diftance from any of your Scales, and fet it upon 
the line QJI, froinQtoH; and fo have you the point H upon the 
paper. , 

In Ilkemannef, take 10 Chains 15 Links from your Scale, and fet 
it from Q to K, fo have you the point K upon paper. And in this man* 
ner deal with all the numbers of Chains and Links in your Table, and 
they will -give you the points L, M, N, O, l? r upon your Velum or 
Paoer 

Gftly, If you draw the lines Q.H, QK, QL, QM, QN, QQ, 
. Q P ; you (hall thereby conftinne the true Symetry or Proportion of 
the field you meafured, the feveral Angles whereof are H, K, L, M, 
N,0,P,andQ. 

PR O P. V. 

ffotpyo* may by the Semicircle takrfhe true flat of any large piece of Ground^ 
as Park, Wood, Marfh, or other fpacious lncbfures y by going round about 
thtfamtm 

IN going round about a field for other ground) to furvey, there 
are two ways, but both effected by the lame artifice ; for ingoing 
about a field, you may either go about it on the infide of the field P or on 
the outfide thereof ; and lometimes you (hall be conftrained to go part- 
ly within and partly without ; and if you go without thc<fic!d, you 
may (if you will ) take the quantity of the Angles within ; and if 
you goon the infide, you may take the quantity of the Angles without. 
Of both which ways I (hall give Examples. 

I. By going about the Field within the fame. 

m 

Let A B C D E F be a Field to be meafured by going about the lame 
on the outfide. 

F I G. VI. 

/ 

1 

Firft, Begin at any Angle thereof, as A , and there place your Semi- 
circle, laying the- Index upon the Diameter, and turning it aboutydi reft 
the fights to B, there fix the Semicircle, and tunrthe Index about, till 
through the fights you fee the Angle at F, and there note what deg. the 
Index cutteth, which you wilf find to be 300, for the quantity of the 
exterior Angle FAB without the field, or 60 deg. for the quantity pf 
the, interior Angle within the field J but ( as I faid before) going 

with- 
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without the Field I make ufe of the exterior or outward Angles : Then 
meafure the fide FA, which you (hall find to be 10 Chains if Links* 
f and the fide A B 7 Chains 50 Links* thefe diftances with the Quantity 
of the Angle note down in a Book or Paper* as you fee in the following 
Table. 

Secondly, Remove your Semicircle to B, and laying the Index upon 
, the Pia meter, turn the Inftrument about* till through the fights you 
fee the place where your Semicircle laft flood at A, and then fixing it* 
turn the Index about, till by the fights you fee the Angle C, and there 
note the degrees which the Index cutteth, which here are 145 degrees, 
and the diftance B C meafured is 7 Chains 10 Links ; note both the de- 
grees and diftance down as before. . > 

Thirdly, Carry your Semicircle toC, and placing. the Index on the 
Diameter, look back to B, and there fix thelnftrument, then turn the 
Index about tillyou fee the Angle at D, where the Index cutteth 270 de- 
grees \ and the diftance C D is 5 Chains 85 Links. 

Fourthly, Remove the Semicircle to D^and the Index on the Dia-> 
meter* look back to C, then fix the Semicircle and turn the Index about, 
till by the fights you fee the Angle at E, the Index cutting 263 degrees % 
and the meafured diftance D £ being 7 Chains, note thefe down in your 
book or paper. 

Fifthly, Place the Semicircle at E* and the Index lying on the Dia- 
meter, look back through the fights to D, then fixing the Inftrument 
there * tun the Index about till by the fights you lee the Angle F, 
the Index cutteth 220 degrees » and the meafured diftance E F being 
10 Chains 70 Links, bbtn which you rauft note down. And, 

Sixthly, Carry the Semicircle to F, and the Index lying oa the Dia- 
meter, look back to E* and then fix the Inftrument* then turn the In- 
dex about till by the fights you fee your firft Angle at' A, the Index then 
cutting % 10 degrees; thefe being noted down will ftand as in this Table. 

dm PS* C L« 



f A — — joo— o 



lO »25^ 

7—^—50 



I 



E 2XO O 

J? : — ~aro-*— o 



7 °°l 

10 ■ 70 j 



. Thefe Observations of Sidesand Angles being made in the Field, and 
noted down as in the foregoing Table, a Plat thereof may be drawn up* 
oq Velum or Paper by help of the folWing Dkc&ioas. 

PRO P. VI. 

How. to dr*» 4 true Plat of tht FkUbtfoH m^hraiy fy k/f> of the 
TdU of Sidet Mttd Mgtts. ?'. . * 



• • 



UPON your Velum or Papet draw a line AB, am 
7 Chains 50 Links of any Scale, and upon the end A place 
tbeCencre of tbe Protr'd&orjAyiag tneDiameter upon tfee line A B,then 
the exterior Angle A being jooj^</,makea mark againfi (300, and 

through 
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through that point and the point A, draw a line downwards as A F* 
containing 10 Chains as Links. 

tfecoodly, Place the Centre of the Prote&or upon E, and- the Dia- 
meter upon A B, and againft 145 degrees (the Angle at B) make a 
mark, and through that mark ana B draw the line BC, containing 
7 Chains 16 Links. 

Thkojiy , Lay the Centre of the Protra&er upon C, and the Diame- 
ter upon BC, and againft 270 deg, make a nark, through 
and C, draw the Mne CD, containing 5 Chains 85 Links. 

Fourthly, Lay the Centre of the Pretra&or upon D, and tl 
meter upo* CD, making a mark againft 063 deg- through 
Sfid the point D, draw the line DE, to contain 7 Chains. 

Laftly , Lay the Centre of the PrvtP*&or upon E, and its Dia* 
meter opon DE, and againft 120 deg. make a mark, cfarougb which, 
and the point 6, draw a right line EF, which will cut your line 
A F in F ; lb have vow upon you Velum or Paper, the true figure 
of you* Field* A B C D E B. 

. In aStbe Work of theft mo lafi Propofitkos, we km* wrought by the 
exterior or ontnund Angles: if any, have a. defire to work by the interior or 
inward Angles, it is but t dicing the exterior Angle from 360 degrees, anaV 
the interior A*gl* **& remain. So, the Angle at A being fna degrees, 
that- taken from tfo degsees, leaves 60 degrees >r the interior Angle at 
. At SpB being 145 degrees, that, take* from* 360, leaves 347 far the 
interior Angle* 

H* *}&<**& *•** *fo Wood or "Bsfeon the Qv&Ac thereof. 

TH E foregoing way , where the Hodges are ftreight, and not 
manyt and too Grouodctear of J*W, Pools, gnagf> aodluch 
like, is Efficient to perform the Works there intended : But if the 
Wood be overgrown > fo that you cannot lee from Angle to Angle, 
nor meafure along by -the Hedge- flde> theswake uft of the way here- 
after prescribed. 

FIG. VHIi 

Let A BC D E FG?H4 K LM NO, be a Wood to be meafnred and 
Plotted, and it is fo overgrown with Wood that ye cannot by any means 
c«ae.wkl^tb*fanMitft«iDeafar*^y «$W^,oi: (eetotakeany Angles-, 
w^fcfc4^you<muft^ontfaec4iti^theieofi A^havinffn»det:boice' 
• of a place, as at$) where , to *egin your Survey i here Ifef up a viflbk> 
mark, then (landing at P.look along, toe Wood's fide towards Q, where 
let up another vifible Mark* AndiatX^ look towards R, where let 
up another vifible Mark as at R : From which looking along the 
Woodfe <ide ( apneas tbe^Mpas yon can) • (camp another Mark as 9> 
from whence you may fie your firft Mark atP : andHwthis means you 
have encompafled the whole Wood within the Quadrilateral Figure 
FQ;ftS: Aqd«owtdb^syouTlrjftrus»e*»al)Wc«fc: 



1. 9et4ip youp 8mmcs*$le>atiB, lav«0g<th&ibikuo\r»oaitboDia«HCtt: 
thereof, aiid a^» tla» w ^k»Js#wejwK<cfHttj tttit»i^itao%hlBi 
- you 
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„» fee the HUri fctmpat Qj and then 61 the Inft ™«™^ ' u "| 
IS index *~ «U thtouBh the^h* you *^ J* J** at S 

1 Which fet down in the firft Column ot 

From a Fkld-Book, or Paper, ruled like this »n 

I the Margin : Then at the beginning ot . 

your Meafure from P towards Q, you 

find that the corner of the Wood at A 

, is diftant Jrom P, i Chain and 80 L let 

D Uown 1 C 80 L. in the nex.t Column ; 

E and in the third Column lay., from; V 

F to A : Then meafuring along «ns 

G \Ch*m.Line from P towards Q, I hnd 
Q that from Qjo a is 3 C. 55 L. which I 
fet down in the firft Column; and be- 
caufe 4 is diftant from the Angle ot the 
Wood at B 90 L. I fet down o C. 90 L. 
and in the third Column, from m to B-- 
Then meafuring on till I come to *, 
4 Ch. 60 Li. I find the Chain to touch 
the very corner of the Wood at C. where- 
fore, I wr.tedown 4C. *o L. in the farlt 
Column ; Touch, in the fecond Column, 
and at C, in the third Column-: And in 
this manner I proceed in Msfirm and 
at K I Uttine down ( as in the Margin) till T 
m L come-to the fecond Mark at Q.; Then 

n M' 2- Set up your Semietrcle at Q. trie 
atN Index upon the Diameter hereof j 
and- turn the Inftrument about tiU 
through the Sights you fee your firlt 
Mark at P, and then faften it : Then jura 
the Index about to R, where you InaU 
find it to cut 87 Dee. 30 m. which let 
down in the firft Column of your Book . 
And meafuring from Qwwaris R, you . 
find that at 3 Chains end , the Cham 
touches the Corner of the Wood at H, 
, - , • I wherefore, writedown 3 Chains in the 

Vht of the Wood upon P'per or Pmhment. 

t And 




• » 



66 K E C RE AT 10 H & 

A ftd for the catling up of the Content thereof the dire&tom fdrrftef ly 
given, in meufariw by the Chan only : And thofe which follow it) the 
next Proportion will fufficierttly inform you. 

But, by way of Aivtrtifzmtnt, tn this Example where you went on 
the outfide of the H^W , you muft firft bad the Content of the 
whole QutdriUttrsl figure P QR 3, And then of the fever a I fmall 
Triangles and Trapezius made, without the Wood, as the Tfapetui 
P a B r, and the reft : Which being dedu&ed from the Content of 
the whole QutJriUterd P QLR S, will leave the Content or the 
whole Wood included therein* 

PROP. VII. 

The PUt of a Field being laid upon Pater, And the Seak by which it wai 
/did down known, to find how much the /did Field contained in Acres, Roods 
dnd Perches. 
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Here are feveral ways to effeft this ; but I (hall here deliver only 
one, which fhatl be general, and that which by all (er molt) Sun 
veyors is pra&ifed. 

Every irregular Plat or Figure, before the quantity or content of it 
can be found, muft firft be reduced into fuch Regular Figures, for the 
menfuration whereof there are certain Rules : The moft meet and cosh 
venient Figures into which Irregular Plats may be reduced, are Trfeo>» 
files and Quadrilaterals, called Trapezias, which is done by drawing of 
fines from Angle to Angle croft the Plat. And here note, That of how 
mam/ fides fbever your Plat confifteth, into lb many Triangles, wanting 
two,, will the Plat be reduced, and no lets, as the Figure VII. denotes* 
where the Plat confifteth of 7 Sides, and it is reduced into 5 Triangles. 

The mdnner of reducing the Pldt into Triangles. 

« 

f i g* vn. 

LET the Figure ABCDEFG be a PUt which contains (even 
f* 

thus: 



fides ; to reduce which into Quadrilaterals and Triangles , do 



1 

Firft, t)raw the line B F, fo is part of the PUt reduced into the 
Quadrilateral A B F G. 

Secondly, Draw the line F D, fo is another part of the PUt reduced 
into the Trapezia B C D F ; and the other part of the PUt U compre- 
hended in the Triangle F D E. 

Thus the whole Plst being reduced, contains two Trapezias, 
w. K and L , and die Triangle M » in number five, (for evert 
trapezia contain* two Triangles ) which are left by tw* *h*n the 
number of fides. 



2# 
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T# t»ft up the QuMtity or CnttMff the Plat 

Firft begin with the Triangle M, whofe bale, P B, is i J. 7.5. that 
is, 1 3 Chains 7 5 Links, and his Perpendicular E Q,, 7 Chains i x Links; 

Now the Quantity, Area, or Content of every Triangle, is found, 
By multiplying the length of the bale by half the length of the perpen- 
dicular. 

So here the bafe 1 3. 75, arid the perpendicular 7. 1 a. 
the half whereof ft 3. 56. if you multiply 13.7)5. by 
}. 56. ( as if they were whole Numbers, tho in rea- 
lty the 75 and %6 are Fractions) the Produft will be 
4.89500, and tha« is the Quantity of the Triangle 
.FDfi. 



a 



3.56 



*■*■«***» 



8250 
6875- 

4 * * 1 - 
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Secondly, £br the Trapezia or Quadrilateral L, in which Trapezia 
you may fee that the line C F is a conunoo bale to tbfe two Triangles 
BFC, and C D F, for the perpendiculars B P f and D O , of both 
Triangles, fall upon it. 

Now the Quantity of any Trapezia is found, By muttipfyfrg the com- 
mon bsfe ( here F C ) by half the Sum of the tvo Perpcudiculan which' f*H 
upon it (here B P, and D O. ) 

So in this Trapezia, the common bafe CF, is 14 C. 
90 L. and the fum of the two Perpendiculars B P, and . 
D O, is 13 Chains 80 Links, the half whereof is 6. 90. • 
If you multiply 14.90. by 6. 90. the Produft will be 
10.28100. 



1 4% 90 
6.90 



1 1 4100 
8940 



Thirdly, For the Trapezia K, multiply 12. 66. (the 
length of the bafeBG ) by 4. %f. halt the fum of the 
two perpendiculars A H and F R, the Produft of that 
Multiplication will be 5.76030, which is the Quantity, 
Area, .or Content of the Trapezia K. 



1 c. x 8 1 o o 
1 I* 6 6 



*m 



4 *S 
6330 

5064 



Thus have you the Content of the two Trapezias and the Trian- 
gle. Now, 

To fad the Quantity of the whole FieU, in Acres, Roods* **d Perches. 

together, the Sum 



Add the ProduQs of the feveral Multipli 
of them is the whole Quantity. So 



"* • is 



The 
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Triangle Mo (4. »9! 

The ^Trapezia Kf containing * 5. 760 

cio< 281 



.Trapezia L 



8ofoo 
60 jo 

00 



Their Sum fc-ao. 93630 

1 

Which is 20 com pleat or entire Acres , and ,g£g parts 
of an Acre ; and to know how much that is, multiply 
93620 by 4 (becaufe 4 Roods make an Acre J the 
Produft is J corapleat, and £& parts of a Rood ; and 
to know how much that is, multiply 74520 by 40 (be- 
caufe 46 Perches are contained in one Rood ) tjic Pro- 
du& will be 29.84860, which is 29 compleat Perches, . 
*nd jggg parts of a Perch, which is inconfiderable, for 
1 60 whole Perches make but one Acre. 



4 



?-74S*o 

74520 
4Q 



2 9. 8 o 8 o o 



Thus have you the Area, Quantity, or Content of this Field caft up, 
and you find it to contain 20 Acres, j Roods, and 19 Perches. And 
in this manner may you caft up the quantity of any Irregular Plat 
whatfoever, remembring that in all your Multiplications you cut off c 
figures towards your right hand with a prick of your Pen, as in this 
Work I have done all along. 
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CHAP. I 

Of Engines, by help of which we may Raife a very great 
Weight, with (mall Strength* '■ •, ' 

L ■' 

H E indention of all thefe Engine* depend upon one Sole 

Principle 5 which is, j \ 

That, The fame Force thai can lift up a Weight (for Exam* 

pie of; loo-Pounds^) to the\ height bf ', one > Foot 5 can lift up 
one of 200 Pounds^ to the height ofhilfaPoot : Or one of 400 Pounds 
to the height (fa fourth fart of a Foot ; 'And lb of the Reft, be tberi 
never (b much applyed to it. 

And this Principle cannot be denied, if we confjder that the Efect 
ought to be proportioned to the AH ion that is neceflary for the Pro- 
duction of it : S© that , if it be neceflary to employ an ABion by 
which we may raife a Weight of 100 Pounds, to the height of two 
Toot \ ■ for to raife one fuch to the height of one Foot only, this fame 
ought to weigh 200 Pounds : For, it's the fame thing to raife 100 
Pounds to the height of one Foot ; and again yet another 1 00 Pounds 
to the height of oner Foot , is to raife one of 200 Pounds to the 
height of one Foot, and the fame alio, as to raife xoo Pounds to the 
height of two Feet. 

Now the Engines which ferve to make this Application of a Ford 
which a&eth at a Great Space upon a Weight which it caufeth to be! 
tailed by aLeffer, are 

# 

TrocheU) the Pulley. 

The incliped Plain. 

Cnneus 9 the Wedge. 

Axis in Peritrochio f theCrtne, Caption* or Wheel. 

Cochlea, the tfcrew. 

Ve8is % the Leaver. 

« 

And fome others : For, if we will not apply, or compare tbtm onef 
to another, we cannot -well number more: And if we will apply tbtm ; 
xvq need not instance in Co munj* 

A CHAP; 
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CHAP. II. 

Of the Pulley ? i o c jl'e a. 



LETA^Qbe 
a Cord put 
about the Pulley D, 
to which let the 
Weight E be faft-' 
ned ; and firft, fup- - 
pofing that two 

fcfettlufoifl* or pntt 

up equally each of 
them , one of the 
Ends of the faid 
Coed; It i^mao** 
feft , that if the 
Wwgfet weigherh 
aoo pousds, eacfy 
of thofe fhaH em- 
ploy but the half 
thereof, that is to 
fay, the Force that 
k requifite ft>r fb- 
ftairaogN, or raiting 
s£ iop Pounds, for 
each of rfiem fhali 

bear but) thebaic of it Afterwards* let i?s fii^pofethttA, one of the 
Ends of this Corck, being made faft to feme Nail, the other G be 
again ft (few ned by fr Mtm } and 1 it is manrfeft, that this Man in C Deeds 
not (*no mopet than before) for the- foftaining the Weight E , more 
Force than is requifite for the fuftaining of ioo Pounds.; becaufe the 
MaiiatA, doth* frhe feme Office as rite Man which we ftppofed there 
before- In fine* tet u*ftippofe that this Nfcmr in C do put the Cord 
to make the Weight E to Rife; and it is manifeft, diat if lie there 
employeth the Force which is requifite for the Raifing of an hundred 
pound.to the height of two Foot, he than Raife this Weight E of 206 
Pounds to the height of one Foot ; for the Cord ABC being dou- 
bled, as it is, it muft be pulled two Foot by the end C, to make the 
Weight E ti&as much* as- if wo Men did draw it„ the one by the end 
A, arid the other by the end C, each of them the length of one Foot 

only- 
There is always one thing that hinders the exaftnefs of the Calcula- 
tion, that is the ponderofity of the Cord or Pulley, and die difficult 
ty thar we meet witb iff making tfte Cord tcrflip, and ih Rearing it • 

BUt 





MECHANICAL. 

But this is Very fmall in companion of that which raifethit, addcati- 
nor be eftimated fave within a (mall matter. 

Moreover, it is neceffary to obterve, that it is nothing but the re- 
doubling of the Cord, and not the Pulley, that caufeth this Force.; 
for if we faften yet another Pulley towards A i about which we pafs 
the Cord ABCH, there will be required no lefs Force to draw H 
towards K, and fo to {ift up the Weight E, than there was before to 
draw C towards G. But if to chefe two Pulleys we add yet another 
towards D, to which we faften the Weight, and in which we make 
the Cord to run or dip, juft as we did in the firft, then we fhall need 
no more force to lift up this Weight of 200 Pounds, than to lift up $q 
pounds without the Pulley ; becaufe that in drawing four Feet of Cord 
we lift it up but one Foot* And fo in multiplying of the Pulleys, one 
may raife the greateft Weights with the leaft Forces. It is requiflte 
alio to obfervc, that a little more Force is always neceffary for the rai- 
ling of a Weight, than for the fuftaining of it 5 which is the Reafori 
why I have fpokeh here diftin&ly of the one and of the other. 



? 




CHAP. ffl. 

r 

Of the Inclined P *. a n ■.] 

IF not having more force 
than fufficeth to raife 
an hundred Pounds, one 
would neverthelefs raife 
this Body F, that weigh- 
eth 3co Pounds7 to the 
height of the Line BA, 
there needs no more, but 
to draw or rowl it along 

he Inclined Plane C A, which I fuppofe to be twice as long as the 
toe A Bi for. by this means, for to make it arrive at the Point A, we 
tuft there employ the Force that is neceffary for the raiting too Pounds 
wice as high, and the moreenclin'd this Plane fhall be made, fo much 
the lets force (hall need to raife the Weight F : But there is to 'be re- 
bated from this Calculation, the difficulty there is in moving the Bo- 
dy F, along the Plane A C, if that Plane were laid down upon .the 
Line B C, all the? parts of which I fuppofe to be equidiftaot from the 
Ceaterof die Earth. 

It is true, that this impediment being fo much lefs as tne Plane is 
more united, more hard, more even, and more polite, it cannot be like- 
wife eftimated but by guefs, and it is not very confiderable.. 

We heed not neither much to regard that the Line B C, being a' 
part of Circle that hath the fame Center with the Earth, ttit Plane 
A C ought to be (though but very little) Curved, and to have the 
Figure ot part of a Spiral, defcribed between twQ Circles, which like- 

A * ' ' kaJ * 
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wile hare for their Center that of the Earth; for that it is nptaoy way 

fenfible. 



CHAP. IV. 

Of the Wmge Cuneus. 

THE force of the Wedge A B 
CD, iscafily underftood af- 
ter that which hath been fpoken 
above of the enclined Plane , for 
the force wherewith we ftrike 
downwards, a&s as if it were to 
make it move according to the Line 
B D ; and the Wood , or other 
thing and body that it deaveth , 
openeth not, or the Weight that it raiteth doth not raife, lave only 
according to the Line A C, infomuch, that the force wherewith one 
driveth or ftriketh this Wedge, ought to have the fame proportion to 
the refiftance of this Wood or Weight, that A C hath to A B : Or 
clfe again, to be e*a&, it would be convenient that B D were a pare 
of a Circle, and A D and G D two portions of Spirals that had the 
fame Center with the Earth, and that the Wedge were of a matter 
fo perfectly hard and polite, and of ft> fmall Weight, as that any little 
force would fuffice to move it. 




wa* 



CHAP. V. 



1 



Of the C R A N 1 , C A P 8 T E N> $T W • B E B h y Axfa 

in Peritrochio. 



WE fee alfb very eafily, 
that the force where- 
with the Wheel A or 
Cogg B is turned, which make the 
Axis or Cylinder C to move, about 
which a Cord is Rolled, to which 
the Weight D , which we would 
ftife is faftoed , ought to have 
the fame proportion to. the laid 
Weight, as the circumference 
of the Cylinder hath to the Cir- 
cumference of a Circle which that 
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forte defcif ibcth,o* that the Diameter of the one hath to the Diameter of 
the- other, for chat the Circumferences have the fame proportions as 
the Diameters: Iafomuch, as the Cylinder C having no more but one 
Foot in Diameter, if the Wheel A B be fix Feet in its Diameter, and 
the Weight D do weigh 600 pounds, it flmil fuffice that the force hi 
B fhall be capable to raife an 100 Pounds^ andfb of others. One may 
alio, infteadof the Gord that rolleth about the Cylinder C, place 
there a finall Wheel with Teeth or Cogs, that may turn another greater, 
and by that means multiply the Power of the force as much as one (hall 
pleafe, without having any thing to dedu&of the lame, faVe only the 
difficulty of moving the Machine, as in the others. > 

Unto thia Faculty of the Wheels may be referred the Force of all 
thofe Engines ,which confift of Wheels with Teeth in them : And froni 
hence alio may be 

difcerned the Reg- 
ion tvhy. fundry /*- 

ftrumests in com* 

mon ufe are fraftied, 

asHtnd-MtlUy the 

Piercer y the Gimkt, 

&c. as in the Figure. 

All* which are but J 

feveral kinds, of this i 

fourth faculty the j 

Wfael; in all which , 

Injtruments , the 1 

Points A B C do 

reprefent the Places ' 

of the Power , the 

Fnlpment and the 

Weight. The Power 

being in the fame 

proportion unto the 

Weight as BC is 

unto B A; 



* 
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CHAP VI. 

Of the Screw Cochlea, 



WHen once the force of the Capften, and of the inclined 
Plane is underftood , that ot the Screw is eafie to be 
computed, for it is compoled only of a Plane much in» 
coined, which windeth about the Cylinder ; and if this Plane be in 
fuch manner inclined, as that the Cylinder ought to make v. gr. ten 
turns, to advance forwards the length of a Foot in a Screw, and tha^ 

the 
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the btghefs of the Circumference of the Circle which the force that 
turn^th it about doth defcribe be of ten Feet 5 fora(much,as ten times 
ren art one hundred, one Man aloje fhall be able to prefc as ftrongly 
with this Inftrument, or Screw, as one hundred without it, provided 
always, that we rebate the force that is required to the turning of 
it. 

Now I (peak here of preffing rather than of Railing, or removing , 
in regard that it is about this moft commonly that the Screw is em- 
ployed : but when we would make ufe of it for the raifing of Weights* 
inftead of making it to advance into a Female Screw, we joyn ot ap- 
ply unto it a Wheel of many Cogs, in fuch fort made, that if v % gr. 
this Wheel have thirty Cogs, whilft the Screw makethone entire turn, 
it (hall not caufe the Wheel to make more than the thirtieth part of a* 
turn, and if the Weight be faftned to a Cord, that Rolling about the 
Axis of this Wheel (ball raife it but one Foot in the time that the 
Wheel makes one entire Revolution, and that the greatnefsof the Cir- 
cumference pf the Circle that is defcribed by the force that turnetft 
the Screw about be alio of ten Feet, by Reafon that 10 times 1 30 makes 
300, one finale Man (ball be able' to raife a Weight of that bignefs 
with this Infirumenr, which is called the Per/etusi Screw , as would 
require ?od Men without it. 

Provided, as before, that we thence dedu£t the difficulty that we 
meet with in turning of it, which is not properly caufed by the Pon* 
derofity of the Weight, but by the force or matter of the Inftrament, 
which difficulty is more (enfible in it, then in thofe aforegoing, forafc 
much as it hatn greater Force. 
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7 



*mm 



C H A p. vn. 

Of /kLiiiii fcft& 



I Have deferred to {peak of the Leaver until the laft, in regard , 
that it is of all Engines for raiting of Weights, the moil difficult 
to be explained. 

Let us fuppofethat C H is 
a Leaver , in fuch manner 
fupported , at the Point O, 
C by means of aft Iron Pin 
that pafficth through it acrofs, 
tor other wife; that it may 
turn about upon this Point 
O t its Part C defcribing the 
Semicircle ABCDE, and 
it* Part H the Semicircle 
FGHI K, and that the 
Weight which, we vtould 
raife by help of it were in 
H, and the force in C , the 
Line C O being fuppofcd 
Triple of O H. Then lee us 
confider, that in the time 
whilft the Force thatmoveth 
thi* Leaver, defcrrbetb the 
whole Semicircle A ft CD E, 

although that the Weight defcribeth likewife the Semicircle F G fit 
I K„ yet it is not railed to the length of this Curved Line F G H I K^ 
hut only t» that of the Line FOK5 infomuch, that the proportion- 
that the Force which moveth this Weight dught to have to its Pdn- 
dcroiity, ought not to be meafured by thaif which is between the tW 
Diameters 01 thefe Circles, or between the two Circumferences, as it 
hath been laid before of the Wheel, but rather by that which is be* 
tween the Circumference of the Create*, and the Diameter of the' 
JLeuer. Furthermore, l$fc us confider, that there is a necem* t? that thtf 
Force needeth not be fp great, at fuch time as it is near tb A, or near 
to E, for the turning of the L-eaver, as then when it is near to B or 
to D, nor fb great when it is near to B or D, as then when it is near 
to C j of which the Realbn is, that the Weights there do mount left ; 
as it is eafie to uaderftand, if having (uppoted that the Line C0H 
is parallel to the Horizon , and that A O F cutteth it at Right An? 
gles, s we take the Point G equidiftant from the Points F and H , and 
the Point B equidiftant from A and C$ and that having drawn G 5 
Perpendicular to F 0, we obferve that the Line F S f^wnich fheweth 
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how much the Weight mounteth in the time that the Force operates 
along the Line A B) is much Lefler than the Line S O, which (hew- 
6th how much it mounteth in the time that the Force operates along 
the Line B C. 

And to raeafure exa&ly what his Force ought to be in each Point of 
the Curved Line ABCDE, it is requifite to know that it operates 
there, juft in the fame manner, as if it drew the Weight along a Plain 
Circularly Inclined ; and that the Inclination of each of the Points of 
this Circular Plain were to be meafured by that of the Right iline , 
that toucheth the Circle in this Point. As for Example $ when the 
Fbrce is at the Point B, for to find the proportion that it ougtit to 
have with the Ponderofity of the Weight which is at that time at the 
' Point G, it is neceflary to draw the, Contingent Line G M, and td ac- 
count that the Ponderofity of the Weight is to the force which is re- 
quired to draw it along this Plain, and confequently to raife it , ac- 
cording to the Circle F G.H, as the Line G M is to S M. Again , 
forafmuch as : BO is Triple to O G, the Force in B, needs to be to 
the Weight in G, but as th* third part of the Line S M, is Onto the 
whole Line Q M. In the (elf fame manner, when the Force is at the 
Point D, to fcnow h6w much the Weight Weigheth at I, it is necefTa-* 
ry to draw the Contingent Line betwixt I and P, and the Right Line 
I N Perpendicular upon the Horizon, and from the Point P, taken at 
djferetion in the Line I P* provided that it be below the Point I, 
you mud draw P N parallel to the fame Horizon, to the end you may 
have the proportion that is betwixt the Line I P, and the third part 
of the Line I N , for that which is betwixt the Ponderofity of the 
Weight,. and the Force that ought to be at the Point D for the mo- 
ving of it i and fo of others, where, neverthelefs, you muft except 
the Point H, at which the Contingent Line being Perpendicular uport 
the Horizon, the Weight cart be no other than Triple the Force which 
ought to be io C for the moving of it.* In the Points F and K , at 
which the Contingent Line being parallel unto the Horizon it felf f 
the leaft Force that one can Aflign, is fufficient to move the Weight. 
Moreover, that ydu iriay be perfectly exa&, you muft obferve that the 
Lines S M and P M ought to be parts of a Circle, that have for their 
Center that Of the Eart;h) and G M and IP, parts of Spirals drawn 
between two fuch Circles : And laftly, that the Right Lines S M and 
IN, both tending towards the Center of the Earth, are not exadly 
Parallels : And furthermore, that the Point H, where I fuppofe the 
Contingent Line to be Perpendicular unto the Horizon, ought to be 
£>me fmall matter nearer to the Point F than to K , at the which F 
and K the Contingent Lines are Parallels unto the laid Horizon. 
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Of ^rcKitrWes his Cochlea, \r Water Screw , and ha» 
tPPerpet^al Motion hath been attempted i* be performed 
thereby.;: .\ x f ' ! .'."', V 

4n pals over with filbnee, the 

Y*ttr -with the Screw, which is 

pr we /bait find<: that the rVttr 

tiding: And in a given time\ 

lakabte quantity thereof. But 



! 

I^Do not tlmftarflit in this p!ae£ 
fihyentionof JftfytMiks jot rifle J 
not (only M" v it/mii but MiraatlM : * 
ftcandeth in tB«;S«-e>» co ntinual ly if 

i'a aiven"Fflrf\ doth raiie an I , ... 

(re proceed any Jarther, let us declare the ale of the Screw in 
mailing w««r to fl*J»: And 
in the Figure let us confider 
the Line ILOPQJtSH, 

: being an hollow Pipe of Me- 
tal* wrapped or turnedabout 

;the Columb M.IK H, or a 
hollow Channel, cut In the 
Golnrabof Waod , and co, 
vered ; with thin Plate of 
Brafs or I.atfen, through 
which the Water may run. 
If we (hall put the end 1 in- 
to the Water, making the 
Screw to (land Leaning, fo 

as the Point L may be lower than the firft I, (as the Diagram Ihew- 
etb) and Hull turn it round about on the two Axes T and V, the 
Water (hall run thorough the Pipe or Channel, till, that in the end, 
it (hall difcharge forth at the Mouth H. Now I fay, that the water, 
in itsconveyance from the Point I, to the point H, doth go all the 
way defending, although the Point H be higher than the Point I-: 
Which that it is fo, we will declare in this manner t We will defcribe 
the Triangle A C B, which is that of which the Screw H I is gene- 
rated, in fuch fort, that the Channel of the Screw is reprefented by 
the Line A C, whole Afcent, or Elevation is determined by the Arr- 
gle BAC, that is to fay, if fb be the Angle B A C be ooe third, or 
one fourth part of a Right Angle, then the Elevation of the Channel 
A C (hall be according to one third, or one fourth of a (light Angle 
alio: And it is manifeft, thatthc Rife of that lame Channel AC, Will 
be taken away, debating the Point C as far as to B, for then the Chan- 
nel A C (hall have no Elevation : And debating the Point C a little 
below B, the water will naturally run along the Channel A C down- 
wards from the Point A towards C. Let us therefore conclude, that 
the Angle A, being one third- of a Right Angle, the Channel A C 
B (hall 
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{hall no longer hare any Rile , debating it on the Point C , for one 

third of a Right A ngle. 

"* Theft things under- ' ~ 

flood, let us unfold the 

Triangle about the Go-,- 

lumb, and let us. mate the' 

the Screw BA EFG,c*c. 

which if it JhaH b» pj«'*.',* 

cectat Right, Andes- with . 

the end' fr inthe wafer, ' 

turning it about, it lhall 

not this way draw up the 

water,, the Channel about ' 

the 1 Cblunpb being' Eicva- ' 

ied,UiB majlibiifeen by. 

theJPartB A, bucaltho' . 

the Cdlurnlj ftand erzdt at 

Right Angles, yet for alt:. 

that, the Rile along the 

Screw^ folded about-the ! 

Columb is not ofTi gfeater Elevation, than of pno third of a Right 

Angle, it betag-rgencfated by the Elevation of the Channel A C: 

Therefore, if W9 Mcline'the Columb but one third of the bid Right 

te, and a little more.Vs we fee I K H M,- there i* a Tranusionand 
.on along the Channel! L : Therefore, the Water from the Point 
the Point L lhall move descending, and the Screw being turned 
t, the other patts of itihall fucceifively diffofo, or preterit them 
iqlves to tKfetWater id the ladle, poficion as the part I L ■■ Whereupon 
Ae Water fli^T go" tticcefEvely defending, and in the end lhall be 
found to be Afcended from the Point I, to the Point H. Which, how 
admirable a thing it is, lleave fuch to judge who lhall perfectly hart 
underftood it. : 

Hta.it h*th bttnij fmt fitffofti, ihtt frvm MtWattr Screa* t'irfclMtl 
Motto* rmtji Af ttmtrived: 

For, fty tkf, if there were but fuch a Water* Wheel made on this 
Jnftrurnent, upon which the Stream that is carried op, may fall; in 
its pelcent it .would turn the Screw Round, and by that means con- 
vey as pinch Water up, as is required to move it j To that the Mo* 
tioi) mull needs be continual, fince the lame Weight which in its fall 
does, turn the Wheel, is by the turning of the Wheel carried up a- 
gain.. '..:■■ 

Or* if water falling Upon one Wheel would not be forcible enough 
for- litis cifeft; why, there-might be two or three, or more, accord- 
ing ai the Length and Elevation of the Inftrumer.t will admit ; by 
which means the Weight of it mary be lb muitiplyed in the fall, that 
it lhall be equivalent td twicer* thrice, that quantity of water which* 
Ateodsj as.may be more plainly difesrned by the Figure. 

: ! ;'\'-l"':;. ''■.'■ ' • ■ *«• 
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In this Figure L M 
at the bottom , repre- 
lints a Wooden Cylin- ""... . ■ 

der with Helical Cavi- 
ties cut in it ; which 

at A B is fuppoled to 

be covered over with 

Tin Plates, and three 

water Wheels uporr it, 

as H J K ; the Lower 
, Cittern which contains 

the water, being C D. 

Now this Cylinder be- 
ing turned round ; all ' 

the water which from 

the Cittern Afcends 

through ir, will tall in* 

to the Veflel at E, and,- 

from that Veflel being 

conveyed upon the Wa- 
ter Wheel H , foil. - 

consequently give a 

circular Motion to die 

whole Screw : Or if ■'. 
this alone (hould be too 
weak for t he turning of 

it, then the lame water - 

which tails from the 
Wheel H, being recei- 
ved into the other Veflel F, may from thence again defcend on the 
Wheel I ; by which means the force of it will be doubled. And if 
this be yet insufficient, then may the water which falls on the fecond 
Wheel I, be received into the other Veflel G, and from thence again 
deicend on the third Wheel at K ; and fo for as many other Wheels as 
the Inftrument is capable of. So that befides the greater diltance of 
thefe three Streams ir«m the Center or Axis, by which they are made 
fo much heavier ; and befides, that the fall of this outward water is 
forcible and Violent ; whereas the Afcent of that within, is natural: 
Befides all this, there is thrice as much water to turn the Screw, as is 
carried up by it. 

But on the other fide, if all the water falling upon one Wheel would 

be able to turn it round, then half of it would ferve with two Wheels. 

Although what is here laid concerning the probability of effecting 

iuch a Motion, yet Trial and Experience have dilcovered the contrary, 

and found it wholly infumcient: And that, 

Fir ft, For that the water that Attends will not make any confidera- 
ble Srreamirulie fall. And • 

Secondly,' 'This Stream f^g* mu*ijlrj«d)"w#*w t* bT farce 
enough to, 'tOrrrateot-^Strew.-,^"- •". '■ •' : ';'"< ■' ■ ■ ■'/■'> .,«. 
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MECHANICAL PARADOX 

OR, A 

New and Diverting Experiment. 



reby a Heavy Body (ball 
Weight move up a doping 
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Experiment i 
•/«*, a Figure 



prefented at A B, (viz.) of two Gones (or Sugar Loaves.) abutting , 
one tgainft the. other. Let the thicknefs in the middle (g b) be about 



$ or 



r 



MECHANICAL. 

5 or 6 Inches, the length A B about 3 times the thicknefs ; at the end 
A& B may be left two little Pins turned* 2. You muft provide two 
ftraight fmooth Rulars about a Yard in length, and ftrong enough to 
bear the weight of the Roller. ?. Laftly, You muft have three pieces 
of Wood to fupport the ends of the Rulars ; the firft about two or 
three Inches thick, the other two (to ftand at D and V) muft be 
thicker than this firft by fotnewhat lefs than half the Diameter of the 
Roller ; fothat if the Roller, «]he dlnqhes Diaj&ter, the flfft piece of 
Wood a Indies, then let the other a pieces he about 4 i Inches a pj ec( ; # 
Being this provided when you would try the Experime~rit 3 i . Place 
the two thicket pieces upon a level Table almoft the length of the 
Roller off of one another, as at DF, let the other piece of Wood al- 
moft t;he length of the Rular off of the other two. 2. Place the two 
Rulars with their ends upon the pieces of Wood in the manner as is 
reprefented in the Figure, with their lower ends near together, and 
the upper ends ftradling. •..$. Place the middle of your Roller between 
the two lower ends of the Rulars,' and you will fee Yif you have pla- 
ced all right) \tfut you defire, viz* The Roller will of it felf climb 
to the upper ends of the Rulars. 

When you would divert any perfon with this Experiment, you may 
firft put the Rulars Parallel, ("or with lower ends as wide as the up- 
per; and; let it be feen how faft the Roller will run down the Defcent ; 
which will make it the more ftrange to fee it afterwards climb the 
lame Afcent, by only bringing the lower ends nearer* • , tt 

The reafon of this (teeming) Afcent of the Rhomb or Roller, is 
a real Defcent or Lowering of its Center of Gravity, for tho' the way 
or line of the motion on the Rjibtrsbc ap Afcent y yet the line which 
the Roller defcribes on its own furrWis rach, that every point of it 
a^prpach^s nearer to the Axis of theRho«b,> the opening of the Ru- 
lars caufing the Contaft to be nearer to the finall ends of the two 
Cones; and opnfequently, nearer to their Axis: Whereupon the Axis 
of tbeRhomb is fo much lower at the top of the Rulars, as their Ele- 
vation oomes fhort of the Semi-diameter of the Rhomb. 
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ia R E C R EATIO N S 



chap; k. 

Of other Engines, deduced from lite fanner, far the moving 
of Great or Heavy Boies ? and of others for violent 
Motions. 



A 



Lthough great and heavy fVorfy may be efie&ed by many Hands» 
according to the Verfe, • 

Mnltorum m*nit*s grind* levator 4f*s t 



And as may be inn\anced in the Wild Indian* who have performed 
with Hand Labour (they not having the knowledge of Engines ) 
fuch Grange matters, as the removing of Stones of an incredible 
greatnefi. 

Jrcoflt in his Hiftory of hdy relates, That he himfelf meafiir'd one 
at TUguutAco which was 38 foot long, 18 foot broad, and 6 foot 
thick. And he there alio affirms, That in their ftateheft Edifice*, 
there were many other of fer vafter Magnitude. 

I. Of V idiies. 



i. It is Reported of Archimedes, that with an Engine of T*9ks\ to 
which he applied only his Left-hmd, he lifted up 1 '$000 Bufiets of Com 
at once ; and drew a Stop, with all its Lading, upon the Land* 

a. The lame Archimedes with an In Urnmtnt called He//*, which Rt*. 
voltns fuppofes to confrft of many Screws, Launched into the Sea that 
great Ship which Hero had built,without any other help. And what is 
here (aid may in fome meafure be verified by the Experiment follow- 
ing. 

3. How a Child, mtb 4 fmdSThre/id, or Sewing Silk, JbdSdraw nf 4 
Weight of 3 or 400 Pounds. 

\ 

m 

Prodigious is the force of Engines made by theMulti plication ofWheels; 
but this feat may be performed by a Common Kitchen Jack for Roaft- 
inj* of Meat, provided the Pullies be well fixed, and the Cord of fuf- 
ficient ftrength : For let a M**, or a greater Weighty be faftned 
where the Jack- Weight ufually is, then let a fmall (ilk String or Tbre*d 
(nay a Horfes Hsir 1 ) be tied fall: to one end of the Fly of the Jsci, 
which put into a Childs Hand, he can with it eafily turn the Fly about, 
which lie continuing to to do, fhill draw the Mm or Weight up to 
what height he pleateth. 

But if the number of Wheels were any Invented, it would draw up 
a far greater Weight 5 nay, it might be made of fufficient ftrength to 

pull 



x 
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Say, ZsArthimdes affirmed, Jhatthe yhdeg/^f */[/ie.^rtAimgJij 
U moved wc»e jljcr? any ot^r $*# W^S W» «W ¥* «*>. - » ■ 

4. Bw id contrive 4 Cutter by Pulliesj wberdyiMM *$&& 






for the performance tiereot,. there \s required gnljr ari *^«* and 4 
Imt- fii*die or. PWZiw. to the. upperpioft of ^liefo at A, t&R« 
fobukfbe faHned* a Jthar£ GrAftk, or Cr*wp of Iron, which My M 
apt to take hold- of any place where (it lights : Tbis paft, being ftrft 
calk up and faftped, and the Staff DE, at the neither>en4, beiB&put 
betwixt the Legs, fo that a Man may fit upon the. «ner BC, «q4 
take hold of the Coed at F i it is evident, that the weighs of th? .Per* 
dm at & will be but equal to half fomucKurcngthiat <?* fo *a* a 
man may eafily pull himfelf vp to Ae P 1 **?* requiredi, fey Waning but 
little more than Vf of hU^jjwa weight, on the ftringFr But if, th* 
Pullies be Multipliftd, this Ekgcriment might be performed wifch.Je$ 
Labour, . : . : . 






Sfing. 



Tne «$»£ is an fnltrument or Bng mo of inedible force* and "ci 

by how much" rjw&tf <tf t^Uug is farther off from the Shouldering 
which is the Center of Mor/o* ; the Victory by D«vm over G<l«4 is* 
fuificient Evidence of the force of this Engine. And again, in Hoiy 
Writ we read of 700 BenjamHet Left-bonded tbtt could Sling 4 Stone 
gr r U*in bntdtb snd not mifs. Figerins relates, that it wasUfual 
this way to ftrike a Man Dead, and beat the Soul out of his Bodj, 
without fo much as breaking h> Armor, or fetching Blood. And it 
is likewife Storied, that there k a who!* Nation among the I*di*ns y 
who for their Excellency in the ufeof this Engine areStiled^/wrwj 
and they are fo.ftfi& itf . n# htag tbja.Arc thefo. Jroung Children, 
that the Mother will not give Meat to her Child, till (it being let at 
fome diftance) he could hit it with Slinging* 

1 

1 » • 

C HAP. X 



• * 




Of Engines of War ufeJ among the Ancients. 



Hofe among the Aaeient Rwmnt were principally of twc< 

forts, • * .-. -* : / : 



• »»«.'•/■ 



i. Bsltifid, Engines for Shooting or Cafting of Stints. '■ . 

, a. Cdtapultty For the discharging of Arrows. 

t. AthenUHs 
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1. Atbenus mentions .one of thcTc Balift, that was proportioned 
into a Sto$e of three Talents Weight, each Talent being i «b potmd 
(faith : Vitrnvtiu) and & the whole 360 pounds. ' . v 

2. It is reported by Plnturtki that Mnhimeier eafVaStone into oni 
of MarctBus his Ships, which was found to weigh 10 Talents ; that is, 
ffc<» pound -weight. - : ' *• » : 

^ j. Among the Turks there hat* been tiled luehlnftruments, fbr 
rfc£. Ntudstu tells us of one Bullet, fliot from them at the Siege of 
lo'nfimtinofl\- which *wii df 'above-* 1200 pound weight. '^Tnts he 
ifDrms frottt the Relation of an ArchbHkop, who tfas then prefcnt 

and did fee it, ."•'• - . ... , r 

- 4. Of the Vti*f*ltd ; fome of them were proportioned to carry 
Sptars ef 12 Cubits long,, -which they would difcharge with iuch 
force ( Faith Jm:4*»s) that the Weapons difcharged from them were 
fotftietimes let on Fire by the fwiftneis of their motion.' 
' $. Xi « related by^Sir FrMneir Batoninhis 704 Experiment, that the 
Bows ufed now tn Thrky can ftrike an Arrow through a £iece of Steel 
or Br*fs two Inches, thick 4 , being headed only withwW. it will pierce 
Timber of* 8 Inches thick, and hath r^er^d the (ides ot Ships. 

6. Barely, in his Icon dnimornm, affirms that he was an -Eye- 
WitncS how one of thefe B»m, with a littley<rr«ip, did pierce through 
a piece of Steel three Finger? thick. Thefe Bows flays the fame Author) 
are forpewhat lil^e the Long Bows now in ufe with us, and bent by the 
immediate ft reri£th of one Mar). ' ,"• • ,-' 

7. Mt.'phn [ Gre*ves % in Ijk PyrMm*dogrtbbU reports, that tie hath 
leehTurkifh Sows of that ftr engra, that they' would pierce a Plank 

' of 6 Inches thick. • ; ■ ' \ 
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I CHAP. XI. 

... » « 

» • • • 

Of Automtauga, 4* Self-Movers. 

1 r » 

F thefe there are principally two kinds, viz. 



*T. Such as are moved Bylbmethirig wftith is ExtriflJIcaf unto their 
own Frame, As Mills by Water or Wind. 

m 

1 

■ 

2. Such as receive their Motion from fomethina that does belong to 
the Frame it (ejf, ^s 0***, Watches, 8cc. T by Weights, Springs, or 
tire like* . - Aj« •* * « •• - *- - 

MiUs by Wind and Water are commonly known, and to what ufes 

'they fe^vc ;' as for pending $f Cor A, Nfcfcing of Paper, Grinding df 

Brazi 1 , Logwood, &c. Forging of Iron, &c But there are fame 

other Motions by fVmdznd Air % though not fb common, yet of Excel* 

lent Curtofity. As for Inftancc; 

" - ■ • . • ; la lil 
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MECHANICAL. 

i', fh >££#/ thero is a Statue of Mxtknon which makes a ft range 
lioife whenever the Sun begins, to fhineupon it ; which Statue, Sfra- 
h affirms he hath both feen and heard it Much like unto thi^ was 
that MuftcalUfiru^nt made, by Cornelius Dre&le, which being fet in 
the Sun-fhine, would of it felf render a (oft and plealant Hafrftb'ny ; 
but being removed into the fhade, would prefcntly become filent. 

a. ttrAahe makes mention of a 3pit diat cftay be turned (without the 
help of Weights) by the Motion of the Air that alcends the Chimney, 
and may be ufed for the Roaftmg of rhany a great* joint of Mc!at # 
In which contrivance there are thefe corjyeniencies : Firft, It makes 
little or no hoifc. Secondly, It needs no Winding up. Thirdly, It 
is much Cheaper than an ordinary Jack, it confifting only of a pair 
oF SaihjOtiQ Wheel, to the Axis, whereof the Jack-Line muft be fanned. 
This may be an Engine of eo;»d ufe in tiiany other Doraeftick Affairs^ 
as in Keeling of Yarn, Rocking of a Cradle, &c 9 

Unto thete kind of Motions may be added ail thofe repreferitations 
of LivingCreat ures \ as Birds or Bafts, Invented by Crepitus, which 
were for the moft part performed by the mbtion of the if r, being 
forced up by Rarefa&ion by Fire ; or elfe by compreffion through the 
fall of Water, which by polfeffing the place of the Air, did thereby 
drive it to feek for vent. 

$. The late Invention of the Wind Gun 9 which is Charged by the 
forcible compreflion of Air % being inje&ed thrdugh a Syrenge, the 
ftrife and diftenfion of the imprifooed Air ferving by help of little 
Falls within to ft op and keep clofe the Vents by which it was admitted ; 
the forcd of which Gun is almoft equal to our common Powder Guns : 
For Mtrftnns faith, that "he hath often found by frequent Trials, that a 
Leaden-Bullet from one of thefe Guns being (hot againft a Stone- Wall 
at 24 Paces diftance, hath been beaten into a thin Plate* 

4. The fame Author (in the jith Prop, of the fame Bock Pbarnome^ 
n* Pneumatic^) whereby he will make the fame Charge of Air to 
ferve for the difcharge of feveral Arrows or Ballets one after another, 
by giving the Air only fo much room as may immediately ferve for 
to imprefs a violence id fending away the Arrow or Bullet. 

5. Boterus mentions that Sailing Char ion are commonly ufed irt 
Champion Countries, as in China> by which a Man may Sailon the Land 
as well as by a Ship ori the Water. Amongft thefe Sailing Chariots^ 
that at Scheveling in Holland is very remarkable ; it was made by the 
Diredions of Stephinus, and is Celebrated by divers Authors. #W- 
chinus affirms it to be of fo great a fwifenefs for its Motion , and yet 
offb great Capacity for its By r then, that it did far exefeed the fpeed of 
any Ship } and that in fane few hours (pace it would convey fix or ten 
Perfons 20 or 30 German Miles, and all this with very little Labour to 
htm that fitttth at theSterh. One Peireskhs ah inquifitive Man, Tra- 
velled to Scheveling for to fee the Experience of this Chariot, and would 
often fpeak of the Extraordinary fwiftnefs of it : And faith (among 
Other Excellencies Of it) that in twtf hours time ir wduld pafs from 
Scheveling to Putt en, which are diftant above 14 Horaria Millidria ; 
that is, more than 42 Miles. 
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f . Ot this kind in HohnA they have frequently other little Veflfel* 
for one or two Perfbns to go upon the Ice, having Sledges inftead or* 
Wheels, Being driven by a Sail ; the Bodies of them like little Boats, 
that if the Ice ftiould burft they might yet (afely earry a* Man upon 
the Water, where the Sail would be ftiU ufeful. 

1IL Of fuch Automata's that hafue their Motions from forite- 
thing within their own Frames^ 

i. Of- the fame kind with our Clocks or Watches, was that Sphere 
0f Glafs In vented by Arthimedes, which did reprefent the Heavenly 
Motions, the Diurnal and Annua! Motions of the Sun ; the Changes, 
and other Afpe&s of the Moon, &c. This is frequently Celebrated in 
the Writings of the Ancients, particularly by the Epigramift 

Clxudius, &C. 

Jupiter in Parvo, &c. 

Thus Englifbed. 

IN a (mail Glafs when Jove beheld the Skies, 
He Smiles, and thus unto the Gods Replies ; 
Could Man fo far extend his Studious Care, 
To mock my Labours in a Brittle Sphere, 
Heaven*/ Laws, Man'; Ways, and Nature*/ Sovereign Rights 
This Sage of Syracufe Tranjlates tofighu 
A Sol within on Various Stars attends, 
And moves the quick Work unto certain ends. 
A feigning Zodiack runs his proper Year, 
And a fatje Cynthia makes new Months Appear^ 
And now bold Art takes on her to Command, 
And Rule the Heavenly Stars with Humane Hand : 
Who can admire Salmonean harmlefs Thunder, 
When aJUght Hand Sirs Nature up to Wonder. 

This Spherical Engine 1 cannot think to be of Glafs, but rattier of 
Brafs fet on Work by Springs as the Movements of our Watches, and 
that it was inclofed in a Cafe of Glafs, throogh which the Motion* 
might be vifible. In imitation whereof there was lately made one by 
Cornelius Dreble, and prefented to King James I. of England. And 
like unto thele JP. Rnmus Reports to have feen two at "Paris, not of 
Glafs but of Iron ; one of which was brought by Ruellius the Phyli^ 
cian from the Spoils at Sicily, and the other was recovered by Oron- 
tius from theGr<ecian Wars, 

Of Walking or Flying Automata's, 

* i. Such were thofc ftrange Inventions attributed to Dadilus, Self- 
moving Statues, which (unlefs they were violently detained) would 
of thernfelves run away. Ariftotk affirms that Dadalns did this by 

putting. 
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patting §*ick[iher into them > it is more likely he di'd it with Wheels 
and Springs within. 

2. Of this kind likewife were Vulcan's Tripodes y Celebrated by 
Homer, that were made to move up and down the Houfe, and fight 
with one another. ' % . # I 

it . C Mr din m ikes mention of an Image holding in its Hand a Goldtn 
Apple* beautified with rftany coftly Jewels, which if any Man offered 
to take; the Statue prelently (hot htm to Death ; the touching of 
which Apple ierying to difcharge feveral Abort Bows; .or other like 
Inftruments couched in the Body of the Image. 

a, W r *lcbinus his Iron-Spider is very remarkable, which being but 
*>f an ordinary bignefs, belides the outward fimilitude, which 'was ue- 
ry ertafci, had the fame'moUons with a Living Spider, creeping up an^ 
down as if it had been alive. . 

5. I my felt"* remember, and have often feen it, a Figure of a D*tch 
Froe- made; the Cafe of Silver about 5 or 6 Inches high, one Arm bV 
her fide, and in the other a Silver Cup, which Cup being filled with 
Wine, and her Face directed to the party Drank to, who would fofcly 
Travel over the Table to the very Party ; and when (he came to the 
edge of the Table, fhe would there Grand ftilltill the party took the 
Cup out of her Hand and Drank to. another 5 and fb to a 3d, 4th, 
5th or .6th Party, or more, one after another. And thus would 
fhe do for the fpace of half an hour, befides the times that fhe flood 
(rill between every Parties taking the Cup and Drinking. 

6. There have been fbme Inventions alfo,, which have been made* 
able to utter fome certain Words j and fuctf ire fome of the JEgyptUu 
/<&// related to be : And fuch was the Brazen (leak made bv Friar Bi- 
tot. And that Statue, in the framing of which Albtrtus Magnus be- 
stowed thirty years in the framing, who Aquinas coming to fee, broke 
it, purpoiely, that he might boaft, how that in one Minute he had 
nun d the Labour of 30 years., 

Of T lying Automata's. 

1. The Wooden Dove made by Architas, a Citizen of Tare* tent, and 
one of Platres Acquaintance. 

3. The Wooden Eagle framed by Regiomontanus of Norentierg, 
which by way of Triumph did fly out of the City to meet Charles the 

Fifth. . «'..... 

7. The Iron Fly made by the forefaid Regiomontswis, which, when 

he Invited any of his Friends, would fly. to each of them round th« 

Table* and at length fas being weary; return unto his Mafter* 
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C H A P. XII. 

Of the Magnificent Works of the Ancients, and wherein 
they exceed thefe of our Age. 

* ' ' 4 

\ 

I Shall here make a reictal of fome of the largefl: Monuments of this 
Nature which are Recorded id the M*ypttqt, Jemfb, Grata* and 
/fa**** Hiftories. And 

I.- Amoogft the ^Egyptians, we read Of divers Pyramids. Herodo- 
tus mentions one of them Erected by Cleopesan ^Egyptian K*ng, where* 
in there was not one Stone left than ^ofoot long. . 

2. Amafis, another /Egyptian, made himfelfa Houfe of one entire 
Stow, which was 21 Cubits long, 14 Broad, and & High. 

$. The foremenfk ned Amap is Recorded to have made the Statu* 
of a Finx, or JEgyptiam Cat, all of one Stone, whole Length was 143 
foot, its Height 62 foot, and tht Lompa/s about it 102 foot- 

4. Pliny, in his 37 Book, and 5th Chapter, Reports, that in one 
of the ALgyptian Temples Dedicated to Jupiter 5 there is an Obelifque , 
confining of four Emeralds; which is 40 Cubist High, '4 Cubits Broad 
at the Bottdfy and 2 at the /*/• 

j. Duo ot w S. cuius, Reports, that Sefojhis an JEgyptian King, Ere* 
fted in a Tentple at Memphis Dedicated to Vulca*, two Statues, one 
for himfelf , the other for his Wife ; both confifting of two leveral 
Stones i each of vtfifch^tatues were Jo Cubits High* 

'6. Amongft the Jews, Solomons Temple, which for its State and jMrg-. 
nificence, (befides the great Rubes of the Msttrials,) there were P/A 
/*rj of Brafs i> Cubits high, and 12 Cubits about ; and great and 
coftly Stones for the Foundation of it * fbrae of which Joftpbm tells us, 
were fome 40, others 45 Cubits leng. 

7. The (ame Jofphns, in the 6th Chap, of his 6th Book, tells us , 
that Herod built three FamousX<wer/, each 30 Cubits high, of White * 
Marb'e, each Stone w hereof was 20 Cubits Long ; 10 Broad, and $ 
Thick. Thefe Ttmphs were (cituate upon a fteep riling Ground, and 
Bills upon that j upon the Tops of which Hills thefe Towers were E- 
re&ed. 

8 Pliny, in the 14th Chapter of his $6 Book Relates,that in the E- 
phi fan Tcnfle Dedicated to Diana, there were 127 Columbs made of 
fo many feveral Stones, each 60 foot high 5 which Stones were digged 
out* of the Quarries in jijin. This Temple was fired (even times, the - 
lafttimeby Eroflratus, only to get himiclf a NameroPofterity. 

9. Amongit 1 he reft, the Brazen Cv/nfjurat Reads mtift not be for* 
gOi ten, which Pliny in the 3d Chapter of his 34th Book, Reports to 
be Lrtfred over a River, the ttrp Veet whereof were fixed on either 
(ide of the River , and of fuch « Magnitude i tKat it was 70 Cubits 
high, the Thumbs of it being fobig, that no Man could grafp'one of 

them 
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them about with both his Arms :• And k ftanding Upright, a &hib 
might have patted betwixt the Legs of it, with all its Sails fully difc 
played: This Statue was thrown down by an Earth Quake , and the 
Brafs of it did Load 900 Camels* Now> fuppriing a Camels Burthen 
to be 1 200 Weighty the Brafs inthis Statue did contain 1680006 Pound 
Weighr. . x 

to. But above all thefe (had i t beea effe&ed) that would haveta* 
ken place; which was by a Grecian ArchiteA propounded unto Akx^ 
sndjtr^ for to have cut toe Mountain Athos into the Form of a Statue ^ 
which in his Right Hani fhould hold a Tetpu, capable to receive ten 
thoufand Men, and in his Left* a Vefiel to receive all the Water that 
Bowed from the feveral Springs in the Mountain : But Alexander (Tot 
what Reafon I know not) embraced not the propofai, and fb the 
World muft reft fatisfied without this Wander. But had this Sta*^ 
tue been Eiefted, according to the Propofal, let us a little enquire into 
the Magnitude of fome of the Mem btrs of this Statue, (t.) For the 
Statue it feif, that could not be higher than the Mountain , and the 
Mountain was not above one Mile in Perpendicular height* Therefore 
(2) The Hand muA be the lothpartof the height, that is Joo foot* 
and confcquently, (jj The Breadth thereof 2 50 foot. And* (4) The 
Superficies of the Hand would be 125000 Square Foot , in which ten 
thoufand Men were to be received, and that it would afford, (£.) Each 
Man 1 2 Foot and a half of Gr$und. And, (6. ) For the other Member t 
you nay compare their Magnitudes by what hath been laid concerning 
the. Proportions of the Members of Mans Body. 

ii. Araongft the Romans y we Read of a Grfojfas of Brafs f made by 
the command, and at the Charges of Nero, which was 100 Foot high* 
which Martial calls Sydcrius. 

Blc nbi Syderus proprius videt Afira Cotoffut* r 

12. It is fteried of M> Curio , that he Ere&ed two theatres fuffi* 
cientfy -capable 6f People » contrived moveable upon feveral Hinges* 
Sometimes there were Plejs or Shews in each of them , neither being 
any difturbance to the other ; and fbmetimes they were both turned 
about with the People in them, and the ends meeting together , did 
ma ke a perfect Amphitheatre. $o> that the Sfetfators which were in 
either of them might joyntly behold the fame Spedacles. 

13. At Rome were Ere&ed feveral Obeliskes, each oonfifting but of 
one ctftire Stone ; of which fome were 40 , fome %d* and fome 90 , 
Cubits high. The choice of rhefe were brought out of &gfpt % where 
they were dug but of feveral Scarries there, and being there wrought 
into Form, were afterwards (with great Charge and Labour ) con- 
veyed to Rome. 

14. In the year 1586, there was Erefted an Old Obe&sie , which 
had been formerly Dedicated tfttbe Memory of Julius Cdfar* it was 
one (olid Stone, an Ophite, or /potted Marble ; . the Height of it was 
117 foot, the Brtadtb at the bottom id foot, and at the Top 8 foot. 
Its whole Weight is Recorded to be 9J6148 Pounds, befide* the hea* 
yinefs of all thofe Inffruments and VtenJUs that were employed about 
it, which fas it is thought) could not. amount to lefs than 1C40824. 

* . Pound* 
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Pounds. This Oheliske was TraftfplaadiittlieiChargesof Pif* Sixius 
the V* from the Left 'fide o£: the V*tkw v unto a more Eminent place, 
about a hundred foot (iff, where now it -ftands upon a Pediftal 12 foot 
and a half high); And the height of theGilded Crofs of Brafs,at the 
Top of .the QkUtske is, 1 9: foot, and a half high. Xi^t great Work was 
done in a few days ; -by five hundred Men. 

- if. P/awmrt*mt king of JEgtfl; x butlfcja Labyrinth. 00 the Sftuth 
fide of the Pyramids, which chmamed within one continued Wall j joo 
.Perfcns, (as Heridatut faith) and 12 Royrfl Palaces, all covered with 
Marble* The Labyrinth had only one Enterarice, btft innumerable 
turnings and. Windings >iometimes one o*er Janothe*: f 'Th|3 Building 
whereof was more undergrhimd than above, the Chambers fo di£ 
poled, that the Doors upon their opening/ did give a Report like a 
crack of Thunder. The, main Entrance was all of white Marble, A- 
domed with itately Colurpbs and matt curious Imaged Being at the 
end, a pair of Starrs of 90 fteps, condu&ed intoaftately Portico fup- 
ported by Filial of 7At^ Marbje, whidi. was the Entrance- into a 
Fa r and Stately HaU (the place of their General Contention/ all of 
polrflied Marbleifer out with the Statues of their Gods. ' i «' . 

16. The Houfe of Nero, which lie called Damum Aurum^ by Sneto- 
n'im is thusdefcribedtla the Porch was placed a Cchff*s, fhapedlikc 
himfelf of 190 foot high- The fpacioufnefs of the Houfe was fuch, 
that it bad in it. thrte Galleries, each of them a Wile long : A ft and* 
ingpooi like a' Sea, befet with Buildings in manner of a City; 
Fields in which were Arable and'Pafture Grounds, Vineyards and 
Woods, with a Multitude of Tame and Wild Beafts of all kinds : In 
the other parts thereof all things were covered with Gold , and di* 
ftingutfhed with Precious 'Stones or Mother of Peatrl : The Supping 
Rooms were Roofed with Ivory , moveable for the calling down Of 
Flowers, and Pipes in them for the fprinkling of Oyntments ; The 
Roof of the principal Supping Room was Round, which (like the 
Heavens) Day and Night moved round about. This Houfe when he 
had thus finifhedand Dedicated it, he (aid then, that he began to 
live like a Maru 

17. Ptncirollut Reports, that PtolomausPhilopiter built a Ship, of 
Galley which was 280 Cubits in length, 52 Cubits from the Keelc 
to the upper Deck : It had 400 Banks or Seats for Rowers $ 400 Ma- 
riners, and 4000 Rowers, and on the Deck would contain 3000 Soul- 
dicrs. Plutarch in the Life of Demetrius faith, there were Gardens 
and Orchards on the Top of |t. 

• 

Of the Time, and Number of Menwplojed in the building of fom* 
of theft Magnificent Works* 

• i. In the making oft one of the Mgyptinn Vyr*nnds y we Read, that 
three hundred and flxty thoufand Menvwere employed for twenty ye ars.- 
And HzrodvtHs tells us, that one Million for ten hundred thoufand ) 
of Men were as long in building another of them. 

2. About the carriage of one *S tone from Am*fi$ y the diftance of 20 
days Journey* there was for three years together employed a 000 
cboien Men Qovtrnours^ befides-tnany other under Labourers* 

J. In 
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3. In the building of Bolimons Temple , there were thfcefcbre and 
ten thoufand Men that bore burthens, and 8cS tboufand Hewers in the 
Mount aim. 

4. The Mgyptiab Temple Was built by all Ap joyning together : 
The 127 TilUrs thereof were made by lb many Kings, according to 
their fe vera! £ucceffidns ; the whole Work being not finifhed under the 
fpaceof 215 years. 

5. In the building of one of the Pyramids, there was expended for 
the maintenance of the Labourers with Radifh and Onions , no lefs than 
eighteen hundred Talents, which is reckoned to be about 47000b i. e. 
four hundred and feventy thoufand pound Sterling. 

6. It is Reported, that the making of the Rbodean Colo fins (before 
{pokenpf ) aid coft }*>o Talents. 

7. Cleopes, an Egyptian King, is reported tti have been fb defirous 
to finifll one of the Pyramids, that having fpent al{ about it he was 
worth, he was forced at laft, to proftrate his Daughter* for neceflary 
maintenance. 

8. We Read of Rami ft s, another Mgyftian King, how that he was 
lb careful to Ereft m Oheliske ; about which he had employed twenty 
thoufand Meh \ that when he feared, ieaft through the negligence of 
the Artificers^ 6t weaknefs of the Engine, the Stone might fall down 
and break, he tied his own Son to the Top of it, that lo the care of 

is fafety ought make them more tircumfpeft in their bufinefs. 
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Am Account of the Heights ^//ttfsrj/Obeliskes, Steeples^ Pyramids and 
Pllhri in the World, according to our Eng\i(hMttfure, mo ft of which 
are now ih being* 

*. St. Pauls Steeple in London, when the Spire was on it* ( which 
tyas Fired by Lightning Anno i$$s) the Stone Wotk wasfcdofotit high> 
and the Spire as much, which was 5 > o foot in all. 

2. The Steeple at Cremona in Italy, is 728 foot high. 

3. The Ball up6n St. Peters in Rome, is 466 Feet. 

4. The Steeple at Roan in Normandy , is 399 Feet. 
$. The Steeple at Strasburg in Germany, is 431 Feet. 

6. The Steeple at Landhoven in Bavaria, is 4 ji Feet* 

7. The Steeple at Mtderd in Italy, is 279 Feet. 

8. The Tower A find in Banonia in holy, is 316 Feet; 
£. The Cupula, or Lafstbotn at Gtttua, 324 Feet. 
10. The Bighefi of the Pyramids, 155b Feet. 

Ii. The Lowtfi of the Pyramids, 88 J Feet. 

12. Bofi on Steeple in Lincolnshire all of Stone , and withoiit 4fty 
j&^/Ve, is 264 Feet. 

ti. The height of the Oheliske irt Rome, removed by Sixtus the Vi 
Is 78 Fodt high. 

142 The Cblumb or MonUmtnt, Erefted in Memorial of the great 
Conflagration in London , Anno 1666, wherein 13200 Hoiifes, 8jf Pa* 
Hfh Churches were burned ; all which ftood upon 43I7 Acres of 
tt round. 1 he Monument is of Stone ; the Pedifial whereof is 27 foot 
broad, and the height of the Cofuml, from the Ground ( befides the 
Foundation) to the Top of the Flame, is 202 Foot , the Circumfe- 
rence 
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fence of the Shift is 47* Foot, ij$ /Diameter i y Fcot, and of the hot- 
• low Cylinder 9. Foot, with Sttps up to the Top, and an hollow Mem'/ 
frc m the Top to Bottom. 
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CHAP. xm. 

J 

\ 

An Account of fome fuch admirable Pieces of Work, of feve- 
ral kinds, made by fever al eminent Artifis , both Ancient 
and Modern 5 which have been by divers Hiftorians and 
others related 5 and of fome in {his our pre fent Age, 

* 

« 

I. T) EgJomontanus, a Famous Geometrician oS'Norimberg made an 
, g\^ E*gb of Wood, and t.Fly of Iron. •«-•"- This Eagle he put 
to Flight out of the City, which raifed it felf aloft into the Air, and 
met the Emperour Maximilian a good way off, as he was coming to- 
wards it ; and having fal a ted him, returned again to the City iGates* 
The Fly* at a Jcaft, flew forth of .his Hand, and taking a Rpun da bout 
the Table, returned to his hand again. Of thefe two admirable Pie- 
ces of Wormanfhip, ("performed by Geometrical Proportion,^ D* 
Barttts thus Writeth. . 

Why fbould not I that Wooden Eagle mention, 

A. Learned Germans Ute admit' d Invention ; • 

Which Mounting from the Fill that framed her, 

Flew far to meet an Almain Emperour ; . 

And having met him with her Nimble Trainy 

And wearied Wings ; turning about again \ 

Followed him clofe, unto the City. Gate 

Of Norimberg, whom all their Shews of State, 

(Streets hanged with Arras % Arches Rarely Built :' 

Gray-rfeaded Senate, and Toufhi Gallantries \\ • i 

Graced net fo mvcb y as did this one Device. 

Then hQ Describes the FLY as folio weth, 

Once as the Artift, more with Mirth than Meat, 

Ftajitdfome Friends, whom he Efieemei G*eat : » , ; 

From tinder's Hatfd an Iron Fly flew out, 

Which having flown a perftU Round about, 

Wnh weary Wings Returned to her Mafter, 

And (as judicious) on his Arm he placd Her. 

1 Divine Wit, that in the Narrow Womb 

Of a fm ill fly, could find fufficunt Room, 

For all thofe Springs, Wheels, Counterpoise and Chains, 

Which (food injfeid of Life, and Spur dnfl Reins* 

*. V>od«r 
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& Dottor Btckydl in his Third Book of his Apology of the Power 
and Providence of God, in the Government of the World— Ferfte- 
g*n in his Antiquities, thy. 2.— *— And KhowIs in hisTurkifh Hiftory, 
?H- f 1 ?* Make mention of a Silver Sphere, which was fertt by thg 
Emperour Ferdinand, to Solymtn the Great Turk .* It was carried 
^Unframed) by Twelve Men, and Re-framed in the Granfi Signior's 
* Pretence by the Maker of it ; who alfo delivered him a Book contain-' 
ing the Myftery of ufing it. Of which Sphere D» fartus thus 
yVriteth. 

■s 

■ "' '■ Ifor may we fmbther^ or forget ungrdtely 

t The Heaven of Silver that was fen t, but lately 
1 Prom Pardinando, as a Famous Work* 
Unto Bizantiam, to the Great eft lurk 5 
' } Wherein a Spirit , /till moving to and fro. 
Made all the Engrne orderly to go^ 
And the? throne Sphere did always Jlowly Glide* 
And contrdry, the other fi> if tly Slide : 
Tet ftill the Stars f heft all their Courfes even 
With the True Courfetof the Stars in Heaven* 
The Sun there Jbifting in the Zodiack, 
. His fbinihg Houfes never did for fake 
His feinting Path. There in a Month his Sifter 
JFulfilPd htr Courfe, an£ changing oft her Luftre, 
And Form of Face, (ribto Larger) Lefferfoon ; 
Followed the Changes of the other Moon. 

til. Archimedes the Sjratufan Mathematician, who flourifhed Attnd 
Mundi %J19, and before the Nativity of Chrift 2dj , who is laid to 
have compofed a Sphere of Tranfpareot Glafs ; reprelenting to the 
Life the whole Frame of the Heavens i> Wherein the Sun, Moon and 
Stars, with their true Motions, Periods and Limits were (hewed to 
the Sight, in filch fort as if it were Natural : Of which Sphere Claw 
dim, kn Eminent Poet in the time of Ttyeoioftus the Emperour, who 
was born at Alexandria $ and flourifhed AnnoChrifti 390, Elegantly, 
Wrote in his Epigrams ; which is thus excellently Tranflatea intd 
Englifll, by our Late EdglMh Poet, Mr. T. Randolfb* 

Jove fati the Heavens ', Framd in a little Glafs, 

And Laughing to the Gods, thefe Words letfafs : 

Comes then the Power of Mortal Cares fo jar 3 

In Brittle Orbs, my Labours A8ed are* 

The Statutes of the Poles, the Faith of tbings i 

TheLawsofUods, this Syracufian brings 

Hit bet by Art ; Spirits inclosed attend 

Their fever al Spheres 5 and with ftt Motions bind 

The Living Work ; each year the feigned Sun, 

Bach Month returns the Counterfeited Moon 5 

And viewing* note her World, bold Indufiry 

Grows Proud, to know the Heavens his Sxbje&s be, ' ' l 

Believe, Sa'monius hath falfe Thunder thrown, 

For apodr Hind is Natures Rival grown* • 



*5 



Dfc 



IV. Ote 



" -> V 



L___-^ 



f 



%6 



R E C A E A T I N S 

IV. doe Mark Scalsos a Black-Smkh, in the year of Chrift ^573 , 
made a Lock, which confifted of eleven piepes of lroa t Steel and 
Brafs, ail which, together with a Pipe Key to it, weighed but on* 
Grain of Gold 1 he fame party alio, made a Chain of Gcld^ confin- 
ing of 43 Links, to which he taftned the fore mentioned Lock and Key, 
and putting the Chain about the Neck of a Flea , which drew them 
all about with eafe ; and alt thele particulars weighed together hut one 
Grain and a half 

V. One Colter atts would make Ants, Pifmires, and other fiich )Rktf 
Creatures of Ivory, fofmall, that others could not difcern the parts 
thereof one from another by the bare Eye , without . the help of 
GlafTes. 

VI. One Mermicidts (another excellent worker in Ivory,) made a 
Coach with four Wheels, and as many Horfes ; which a Fly might 

cover with her Wings, He alfo made a Ship, with all her Tackling 

to it, ty!iich a fmall Bee would cover with her Wings* 

VII. OtieCometi«s van DnbblejL Dutch-man (in imitation diMtnmons 
Statue) made a kind of Organ that would make an excellent Symphony 
of it felf,being placed in the open Air, and clear Sun 9 without the Fingers 
of an Organift ; but in a fhady place it would yield no Mufick, but 
only where the Sun Beams had the Liberty to play upon it. 

VIII. One Jwellus TarrUnus % a Great Mathematician , for to Re- 
create the Emperour Chirks the V. would oftentimes delight him, by 
fending fbmetimes t Wooden Sparrows into the Emperours Dining 
Room, which would Fly about that , aftd return— —Sometimes he 
would caufe little Armed Men toMufter tbemfclves upon his Table ; and 
Artificially to move according to the Difcipline of Wan 

IX. There was an Artificer in Rome, who made Veffels of Glafs of 
fuch a Temper, that they were as little liable to be broken, as thele 
of Gold or Silver, This Artificer made a Veffel of this pure fbrt of 
Glafs, and prefented it to Tiberius C£f$r $ the then Emperour c The 
Gift was received, and the Artift applauded ; and that he might gaia 
more Applaufe, he defires the Veflel again, and threw it with great 
Violence againft the ground, whereby it received no more damage 
than the like Veffel made of tfle folideft Metal would have fuftained 
thereby ; at which C*f*r was aftonifhed : But the Artificer drew an 
tnftrument out of his fiofbme, wherewith he fuddenly reduced it to 
its former fhape : At the fight whereof, the Emperour was much mo- 
ved, and enquired of the Artift,' whither there were any other befides 
himfelfwere privy to the like tempering of Glafs? When he bad told 
him no, he commanded his Head immediately to be ftricken off: S&y* 
ing, fhould this Artifice come once to be known , Gold and Silver 
would be of as little Value as Stones in the Street. 

X. Knolls in his Turkifh Hiftory, Pag. 1253 Relates, (long after 
the forementioned) Viz/ia Anno 1610, that amongft other rare Pre- 
ftnts then fent from the Sophy of Perji* to th^ King of Spsirn, were Si* 
Glafles of Malleable Glafs, fbexquifitely tempered, that tbey could not 
be broken. 

XL At Dantzick, a City of Pnffid, one Mr. Harrifon lent a Mill * 
which without help of Hands did law boards, having ad Iron Wheel 
\vhich did not only drive the Saw, but did alio hook in the boards , 

and 
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abd drive them our, to and from the Saw^— Dr. J6h» Dee, in his Ma* 
♦thematical Preface before Euclides Element /, mentions the likefeefl by 
him iti Prague ; but whither the Mill before mentioned, or that which 
he fee at Pr*gwe % moved by Wind or Water, i&not fet down by cith&t 
of them. 

XII At the Mint of SegorU in Spain, there is an Eflgine that moves 
by water, fo made* that one part of it diftendeth an Ingot of Gold 
into that breadth and thicknefs, as is required to make Coyn of; It 
delivereth the Plate that it hath wrought, into another that Printeth 
the Figure of the Coyn upon it 5 and from thence it is turned over to 
another , that cutteth it according to the Print in due lhape and 
weight. And laftly, the feveral Pieces fall into a Receiver in another 
Room* where the Officer, whole charge it is, finds it ready Coyned. 

X1IL Oftvaldms Morhimgttw^ made 1600 Di (lies for Platters rather) 
of turned Ivory, fo final! and little, fo thin and (lender, that all of 
them were included at once id a Cup turned out of a Pepper Corn of 
the ordinary fize. This Piece was carried to Rome, and (hewed to Pope 
Pd*l the V. who (by help of Spe&acles) told them all diftiri&Iy. 

XIV. Johtnnts Baptift* Perrari^ a Jefuit, had in his Poflcflion, riot 
long (ince, Cannons of Wood with their Carriages, Wheels, and 
other Military Furniture ; of which 2? of thefe, and 30 Ciips^ turned 
out of wood, were all at once contained in one Pepper Corn, which 
exceeded not the common bignefs. 

XV. Gwrge Whitehead an Englifh Man, made a Ship with all her 
Tackling, to move it (elf on a Table, with Rowers plying the bars ; 
a Woman playing on the Lute, and a little Whelp creeping on the 
Deck. Schottm relates this in his Hiftbry of Man, Chap. 12. 

XVI. About the year 1649 or fo, one Fronuntttl anEnglilh Man 
(though of Dutch Parentage) made here in Londtn for Sr # Parfion, a 
little Figure in Silver, of a Woman in Dutch Habit, holding upright 
in btr two Hands a Silver Cup , which ' would hold about the tenth 
part of a Pint of Wine. This Figure iir Pdrfion called his Froe fin 
refpeft of her Habit) and after Dinner, (for the Entertainment of his 
Friends) while his Servants were at their Dinner, would call for a Bot* 
tie of V Vine, and his Froe tp wait at his Table in his Servants Ab* 
fence ; -which being brought, he would take the Cup out of his Froes 
Hands, and fill it with Wine ; then drinking to one of hfe Friends 
on the other fide of the Table, he would fill the Cup, and put it into 
the Froes Hands again, and dire&ing her Face to the Perfon he dr\nk 
to, the Froe would move of her own accord, croft the Table , to the 
party drank to ; and when (he came to the very edge of the Table * 
(till fbme part of the Skirt of 'her Garment hang over) (he would 
there ftadd (till ; till the party drank to, took the Cup out of her 
Hands, and he drinking to another,' filled the .Cup again, ataddirefted 
the Froe to whom he drank; to whom fhe would dire&ly go as be* 
fore 5 and would thus continue going throughout the Table. This 
Figure have I often feen, and been at the Table when the Experiment 
was put in praftice. 

XVIF. There was one in Queen Elizabeth's day9, that wrote the Teti 
Commandments, the Creed, the Pater-Nofter, the Queens Name, &tid 
tie Year of our Lord, within the Compafe of a Penny ; and gave witH 
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h a pair of Spe&acles, by help whereof the Queen did dTftin£Uy di£ 
cern every Letter. 

XVIII. Since which time, Namely in the Year of our Lord 165$, 
one Abraham Smtzer, born in the Parifh of St. Andrews in Holborn , 
London, (by profeffion an Ingraver, or Cutter of Figures, Piftures 
or Schemes to print ift Bo6ks, in Box or other V Vdod.) Did write 
in a Roman Hand in words at Length, thefe following particulars * 
Viz* i. Every good 4nd perfetf Gift comes from above. 2. Lord teach 
us to Pray. J. The Lords Prayer. 4. The Creed. 5. Them ffalm* 
6. Lord Preserve the Church. And Laftly, in the Center, or middle} 
(for it is written in a Spiral or Serpentine Line, with a Red Line, 
between every Line, for the better guidirtg of the Eye in Reading. ) 
y. All the Figure of a Deaths Head, which, one of the Farthings 
(then in ufe) would eafily cover. This writing was written in the 
61 year of his Age, and my own Father when 1 fir ft fliew'd it to him, 
being then 63 years of Age, could Read without Spe&acles ( for he 
never ufed any) and this piece of fmall writing I have this prefent 
timd, Ftbr. 16. 1690 by me, to be feen of any that fhalldefireir. 

XIX. One Francis Alumnus wrote the Apoftles Creed, and the 14 
firft Chapters of St. Johns Cofpel, in the Compafs of a Peny, and this 
was done in full words, in the pretence of the Emperour Charles 
theV. 

XX. One J. Rich, an Englifh Man, and an excellent Stenogra- 
pher, did in the year 1671, take in Short-Hand, a Sermon, word for 
word, Preached before King Charles the II. at Whitehall, by a Bifhop 
fwhofe Name I do not remember) in lets than half a quarter of a 
flieet of Paper ; and afterwards Jhewed it to the Bifhop, arid did di- 
ftiti&ly Read it before him, who acknowledged it to be his; and that 
he did thipk there was not one word added or diminifhed, from what 
he then Preached : Whereupon he wifhed he would prefent fbme 
piece of his Art to the King h upon which, he wrote the fameSprmcn 
in a little Book of Six Leaves of Fine Paper,and had it bound in Crhrtfbn 
Sarcenet, with Silver Clafps and Corners upon the Cover ; all which 
Book and Cover was lefs than the nail of his little Finger; which 
Book he afterwards prefented to the King. 

XXL Wind G*ns % or Muskets are a Rare and Late Invention, which 
will fhoot Bullets; without Powder, or any thing elfe but tfind , or 
Air comprefled in the bore of it, or injeftcd by a Spring: Thefe will 
difcharge with as much force as others with Powder. 

XXI L In the Duke of Florentines Garden at Pratoline % .\$ a Statue 
of Pan fitting upon a Stool, , with a wreathed Pipe in his Hand, and 
Syrinx beckoning him to play upon it. Van putting away his Stool, 
and (landing up, • plays upon his Pipe ; which done, he looks upon his 
Miftrefs, as expe&ing thanks from ner, but his expe&ation being fru» 
Urate, he fits down witha fad Countenance. 

XXUL There is al(b in the fame Garden another Statue, oRzLaundrefs 
beating a Buck, and turning the CJoaths up and down with her Hand 
and Battledore, with which fhe beats them in the water, 

XXIV. There is alfo the Statue of Fame loudly founding her Trum- 
pet. An Artificial Toad Creeping up and down. A Dragon bowing 
down his Head to drink water, and then vomiting up again : VVitii 
divers other pieces of Arfc . XXV. In 



Mechanical. 

b&V. In Cardinal Farrdras Carded at Tivoli hear Rome* are the 
Re prestations of fundry Birds fitting on the Tops of Trees ; which 
by fecret conveyances of water through the Trunks dnd Branches of 
the Trees, are made to Sing and clap their Wings ; but at thfe fuddefi 
appearance of an Owl out of a Bulh, they immediately all become 
Mute and Silent : Thefe were made by tlaudius G alias. 

XXVI. In Dantzick in Poland, tjierewas let tip a rare Engine fot 
weaving of four or five Webs at the fame time, without any humanfc 
help, and would work Night and Day. This Invention was fbott 
fuppreffed, and the Inventor fefcretly made a Way* 

XXVII. Badriabas Junius law at Mickland id Brabant, a Cherry*- 
Stone cut in the form of a Basket 5 wherein were fourteen pair of 
Dice, each with their fever a I Spots, eafily to be difc6rned by a good 
Eye. 

XXVIIt. In the vear it 5*4, the City bf Colonia Agrippina, was Paint- 
ed with much exaefcnefs, and yet fo little, that a Fly iriight cdver it. 

XXIX. In the Reign of Anaft actus Oicorus* tlie Famous Geometrician 
and Afkronomtr Proclus, made burning Glaffes of that admirable fdrccj 
that therewith he burnt (at a great diftance) the Ships of the My fans . 
and Thrajians that had blocked up the City of Cohftantinoplr. 

kXX. One Peter dt Petnc, by Prdfeffion a Printer, rriade a Printing 
Prefs, of Wood and Iron, witaall the Members belonging thereunto*, 
which was- no bigger than a common HourGlafs, and in it was a foriti 
of Letters, confifting of twelve Lines of Verfes r written id the Praife 
of that Famous Art or My fiery of Printing, which this Prefs (as fmall 
as it was) would Print off ; which Prefs my felf have often feen in 
London : And this Peter de Peene Was advifed fhe being but a poor 
Man) to put this Prefs into a Box, with fome Irik and Letters, and 
go about tne Countries to (hew the Art of Printing to the Country 
People, and to Print their Names either in Red, Black or Gold upoh 
Paper, Parchment, or Satten Ribband* 

XXXI. The Duke of Holfted had made in the City of Qottdrp , i 
double Globe of Copper, which was ten foot and a half Diameter , 
Co that within it ten Perfons. might fit at a Tab!e,.which(With the Seats 
about hj) hangeth at one of its Potest In which Globe, a Mao may fee 
C by means of an Horizontal Circle within the^ Globe) how the Sun 
and Stars move of themselves through the Degrees of the Ecliptick ; 
and their Rifing and Setting regularly. The mocicn of this Globe ex- 
actly followeth that of the Heavens, and derive th that mdtion frorfl 
certain Wheels and Pinnions, driven by water, which is drawn from a 
Mountain not far off, find let in as it fequifeth More or Left., 

XXXIL One Linus* an Englifh man, of the Society <Jf Jef0, had 
a Vial Glafs of water, wherein a little Globe did float, with the 24* 
Letters of the Alphabet defcribed upon it: In the infide of the Vial 
was a Syleor Index, to which the Globe did turn and moire it (elf at 
the Period of every Hour; with the tetter Which dedotedthe Hour of 
the Day or Night fuccefftvely* 

XXXIII. The fame Um<t % in Anno t668, came over inttf England^ 
,(by way of Difguife, in Habit of a Country Gentleman; and in An- 
*fr 1-669, did make in the Kings Privy Garden at Whitehall, a Pyrami- 
diet! Dial. This Dial did (land upon £ Pillar, or Pedifhl of Stone* 

and 
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arid confifts chiefly of Six Parts or Pieces, one Iefs than another , and 

placed one above another, fn form of a Pvramis.- The whole 

Fabrick contained 11$ Dials, fbme Plain, tome Concave, fbme Con- 
vex, (bsie Upright, or Vertical ; fome Inclining, fbme Reclining ; fbme 
Glpbular and Hollow ; fbme covered with Glafs, &c. Some of theft 
fhew the common Hour of the Day, others the Jewfb, others )the Bd- 
bylomfby others the Italian Hour. Some fhew the Suns Declination- ,• 
others the Suns Altitude, others the Suns Azirnath , others the Suni 
Rifing, others the Suns Setting, others the Amplitude, fbme the Day 
of the Month, &c. Some by Fire, fome by Water, fbme by Earth, 
and fbme by Air. In fome of thefe Dials you fhall fee the Hour Lines* 
but 'no Stile, in fbme the Stile but no Hour Lines ; in fbme neither Stile 
nor Hour Lines \ and in fbme both Stile and Hour Lines. Infinite Vari- 
eties there were upon this Pyromis, too many here to recite 5 but for 
fuch as would know more concerning this Piece of Art, may have rc- 
courie to my Book of Dialling in Folh % Pag* 523, &e. where there is 
a Figure of the whole Pyramis, and a Defcription of every particular 
Dial upo-iit. This Pyramis flood in the Garden abovefaid about 18 
Months,and then in a Frolick much Battered and Defaced, fb that there 
is now nothing of it to befeen. 

XXXIV. I u w, faith my Author % at htPom % a Clock brought thi- 
ther by a German, to be fold, which had 10 many Rarities in it, as I 
fhould never have believed, if my own Eyes had not fecn it .- For 
f befides an infinite Number of ftrange Motions which appeared not at all 
to the Eye) you had there a company of Shepherds, lotqe of which 
played on the Bag- Pipes, with fuch Harmony and Excellent Motion of 
the Fingers, as that one would have thought they had been alive 5 
others Danced by Couples, keeping exaft time and Meafure j whilft 
others Leaped and Capred up and down, with fo much of Nimblenefs, 
that my Spirits were wholly Ravifhed with the Sight. 

XXXV. Copernicus made a Clock, in which there was not' only to 
be heard a Number of different Noifes, occafioned by its various Mo- 
tions ; but alfo f moft exa&ly to be difcovered) the circutions of all 
the Cceleftial Orbs ; the diuift&ion of Days, Months, and Years .- 
There the Zodiack did explicate its Signs ; fb performing the Circle of 
the Yearj there the playful Ram began the Spring*- Cancer produces 
the Summer; Libra inricbes f it with Autumn ; and Capricorn makes 
the Winter. Herealfb the Woon changes' in the Nones , filings out 
more Bright in the Ides ; and fhamefully Conceals her Conjun&ion with 
the Sun in the Caknds. But, befides all thefe, there were produced! 
into the Scene, upon the Entrance of evjety hour made fhew of fbme 
JMyftery of our Faith. The firft Creation of Light, the powerful fe- 
paraxon of the Elements, and all other intermediate Myfteries he had 
traced upon this Engine, even to the Great* Eclipfe that' was 
when our Saviour fuffered upon Mount Calvary , &c. for to infift upoii 
the particulars were the Work of an Age. ' 

XXXVI. There is a Clock at Strasburg, invented by Comeliuj 2X*- 
foidius in the year 1571. Before this Clock ftands a Globe on the 
Ground, Chewing the Motions of the Heavens ; Namely, of the Hea- 
ven carried about by the firft Mover in 24 Hours ; of S&t*m in 30 
years, of Jupiter in 12, of Mars in i } of the«S*#, K**sand Mcrcut* 
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in one, and of the Moon in a Month: In the Clock it lelf there be 
two Tables, (hewing the Eclipfes of the Sun and Moon, from Anno 
1573 to 1624. Thereisalfb a third Table, which confifteth of three 
Parts : In the firft Part, the Statues of Apollo and Diana (hew the 
courfe of the year, and the Day thereof .- The fecond (hews the Year 
of our Lord, and of the World, the Hour and Minute of the Day; 
The third Part hath the Geographical Defcription or all Germany, and 
particularly of Strashurg, and the Names of the Inventor, and all 
the Work-Men. In the middle Frame of the Clock is an Aftrolabe , 
(hewing the Sign in which each Planet is every day ; and there be the 
Statues of the Seven Planets, upon a round Piece of Iron lying flat , 
fo that every Day that Planet which Denominates the Day* comes 
forth, the others being all hid 5 as upon Sunday the Sun, Monday the 
Moon, &c. And there is a Terreftrial Globe upon which the Hour i 
half Quarter and Minutes are (hewed. There is alfo a Skull of a Dead 
Man, and the Statues of two Boys, whereof one turns the Hour-Glafi 
every Hour when the Clock hath done ftriking 5 and the other putt 
forth the Rod in his Hand at each ftroke of the Clock. There ire al- 
fo the Statues of the Spring, Summer ; Autumn and Winter, and many 
Obfervations of the Moon. In the upper part of the Clock , are the 
Statues of four Old Men, which ftrike the Quarters of Hours ; the* 
Statue of Death coming out at each Quarter to ftrike, but being dri- 
ven back by the Statue of Cbrift, with a Sphere in his Hand for three 
of the Quarters* but at the fourth Quarter, that of Cbrijt goeth back; 
and that ,of Death ftriketh with a Bone in his Hand, and then the 
Chimes begin. On the Top of the Clock is an Image of a Cockj 
which twice in a day Croweth aloud, and chappeth his Wings. Be- 
fides, thjs Clock is Beautified with many Rare Pictures; and being in 
the in fide of the Church carrieth another Frame to the outfide of the 
Wall ; wherein the Hours of the Sun, the Courfe of the Moon; the 
Length of the Day, and fuch other things , are (et out with great 
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XXXVII. The forementioned John Fromantetle, in the year 1649 , 
did make a Table Clock with Springs, for Mr. Dudley Palmer of Grayk 
Inn, which befides the Hour and Minute of the Day, there was (hew- 
ed upon the Dial Plate, the time of the Suns Rijing and Setting, with 
the Length of the Day and Night ; the Suns Declination, his Ampli- 
tude, his Declination, and other things relating to the Courfe of the 
Sun ' This Clock gives one ftroke upon a (mall Bell every Minute, and 
at every Quarter a, 4i 6* and 8, ftrokesupon a bigger Bell, and upon 
a third Bell, at every Quarter is repeated the preceding Hour, ind at 
every third Hour the Chimes went ; which were fo contrived , that 
they Rang 12 feveral times, by the drifting of three fcveral Barrels , 
4 Tunes upon each Barrel. This Clock I have often (een, artd had 
Ibme Hand in the making of it. 
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C H A P. I. 

Of the Art STATICAL. 

a 

• t 

HE STA TICK^S is defined to be an Art Mathematical^ 
which demonftr a teth the Caufes of Htayinefs znd Light- 
nefs of allThiojgs : And of Motions and Properties belong- 
ing to Heavitejsznd Light nefs. 
So that by this Art, Spheres or other Reguhr Bodies 
tnay be meafrred, by having their St*****) Ponder *l % according to any 
Met d and Weight affigned ;) or, by having their jBtsantitj uimentio^ 
kft, (according to any afligned Meafire ;) there being the fame Ma* 
thematical Rfealon of thefe two $ui*tities i And fo they are by Mathe- 
maticians compared together in feveral kinds of Bodies 5 or divers 
kinds of Bodies are compared together among themfelves in this two- 
fold H eafdn of Quantity: Viz. Magnitude ^ or Dimekjson} and Gravity 
or Ponaerofity. So that thefe two do proportionally anfwer each 
bther, infomuch that the one may be deduced from, the other j a4 
Gravity from Magnitude, and Magnitude from Gravity i Or Weight 
from Solid Meafurt, and &7/i Mea/ure from fFafcA/. 

And from, hence are deduced thefe following Theorems of Marinw 
Gbetaldi, in his Tra&ate called Archimedes Promt**. 
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Concerning the uaUante* 

* * . • 

Tri E firft Inventor of this Sutkri Pdatltj, commonly caHed tab*i 
or the Baffdiue, is attributed to A/t re*, who is therefore Deified 
for the Goddefs of J*Jlice ; and that Laftrumsnc it advanced among the 
Twelve Celeftitl Signs > and in that part of the Xpdfsck, to which, when 
the Sun cometh, it makes the Dqs and Nights of tqmULttgth through- 
out the whole World. 

The 
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The chief End and lire of this Inftrument, is for the diftiriftion of 
feveral Ponderojities : For the underftanduig whereof it is to be noted , 
That, if theLengthof ihe Sides ia the BatUnce, and the Weights at the 
Ends of them, be both mutably equal, then the Beam will be in an 
Horizontal Situation : But, if eiUler the Weights alone be Equal, and 
not their Di fiances or the Diftance a Ion;, and not the Weights', then 
the Beam will accordingly dMiae. As in the Figure. 



In which BalUnce^ fuppole unequal Weight atC, to that at B, (boA 
which Points are equidiftant from the Center A) it is evident, that then 
the Beam B F will hang Horizontal!? : But if the Weight at G be un- 
equal to that at B ; or, if there be an equal Weight at D, or E, or any 
other of the unequal Diftances noted upon the Beam; the Beam muflf 
then necefiarily decline. '"'-. ' 

And with fuch a kind of Ballanct as this, it is ufual with one Weight 
only, tomigh, or meafure, fundry different Gravities, whether more, or 
Itfs than that by which tliey &temea/ured. And thus by the Figure here 
defcribed, a Man may (with we Pound alone) weigh any other Body, 
or Subftance, .within ten Pounds ; bijcaule (he hesviuefc pf any JVe/gfot 
doth increafe proportion'ably to its Dijlance from the Cc*ttr, And thus, 
one found at D, will equiponderate two atB, becaufe tbe Biftance AD, 
is double to that at AB. And. for the fame Reafbn, one Pound at E, will 
equiponderate three found at B; and one Pound at F, unto ten atB'j 
there being the fame difproportion between their feveral Diftances. 

This triad of Ballame is,of great Antiquity ; Jriftotle giving , it the 
Name of *<&«>$. It is alfo called Romano. Statera ; and now com- 
monly, the StiByard. 

From what hath been faidT his eafie to apprehend, how ' fa/fe Balan- 
ces may be compofed ; too often ufed , and fo much condemned by 
Salomon, Prov-XI. I. XVI. 1 1. XX* ia A J. as being an Abomination 
unto the Lord, For, if the Sides of the Beam be not equally divided , 
As fuppofe one have Jtoi&r&vanjJ the other n of the hmeparts, then 
any two Weights which differ according to this Proportion ; as Pappus 
in his Third Book of Mathematical Collt&ions obfeTves: The Heavier 
being placed oo the Shorter Side, and xheLighter on the Longer^ will 
Equiponderate: And yet both the Scabs being impty, flball be in JHqxi* 
idrio, as in the Figure. 
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Suppofc AC Co hive *ii/« Inch Parts, whereof AB hath but ten ; 
•nd yet both of tbem (in themfdves) of equal Weight : It is certain, 
that whether the Scslet be empty, or whether in the AW* D we put 
li Pounds, and in E io Pounds, "yet both ef them {hall Eqmfondertte, 
becnoE: tiers. ¥v juft loch a dSpropartiOB in the kfig'i of the SUei ; 
A C being unto A B, asnistoio. • 

'How ftcb deceitful BtlUncts may be diicpvered, is by changing the 
Weights into each other swfe, and then the inequality witl be ob- 
vious. 

From thele Prituiplts here delivered, it is eafie to conceive how a 
Man may find out the iuft Proportion of a Weight, ' which, in any Point 
given, {hall equiponderate to leveral Weights given, hanging in leveral 
places o£ the Beam. • . • 

Of thefe B«ifo»t«, feme- of them are li exactly- made', (efpecially 
thole that are in the Say-Oflue in the Tower, and.at the Goldfmiths Hall,) 
• astobefenfibly turnedwith the Eightieth part of a Grain. AadCsyeU 
tut, in his Book De jponderihrn & Nummit, mentions one at feiw, that 
would turn with the Four hundredth part of a Grain- 
Certain THEOREMS of Mr. Michael . Vary's, con* 
earning the ConfirtiBioti and IV/eof -the S c Ait of 
Pondeho.sityj { commonly called ) the 
STILL-YARD. 

1. A Right-Line refiing upon a Fukiment Equiponderate 
being proposed : 

Then, i 

If any Ponderofity lhall be applied to a Print of Pendency in that Line t 

it ought to be underftood, That that PonAtrofity is tranf planted from the 

Fulcimeiiti to that Point of Pendency: But if any Pinderofuy lhall be 
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withdrawn, or taken away, from a Point of Pendency in that Line, it 
ought to be underftood, That that Ponderojity is transplanted fram the 
Potnt of Ptttdtflcy, to the Fulcitnent. 

II. 4 Right'Line refiing on a Fulcitnent Equiponderate 
being propofed : • ••< 

Then, 

If divers Pondtrofities fhall be pendent ly applied on fundry Points of 
that Line, ib that the (aid L/*e be Equiponderate again ; then the /vtffr 
(of each Ponderosity f by its tranfplantation from the Fulcitnent) on this 
fide the Fulcitnent^ are equal to the Fa8s on that fide the Fu fo- 



ment. 



Hi. A Right-line refting on a Fulcitnent Equiponderate by 

divers Ponderofities, pendent in feveral Points of that Line, 

being propofed : 

Then, 

If t#o of the Ponderosities Pendent fhall be trarffplanted, (b that the 
faid Line fhall be Equiponderate again ; then the Fa&s of each Ponder** 
ftty by his di ft once run in tranfplantation, are equal « 

I V. If a Stillvard, or Scale of Pondero/ity, or (as the Dutch 
call it) The Roman Beam , be, true ,(i. e. doth give the 
Truth) in two Points, (the farther diftant 9 the better.) 

. Then, 

tt is true in all the Points of Pendency throughout, the Divifuns 
being eqntl. 

■ 

Vnto what Vfes thefe BaUtmces may be applied 

Here are feveral Contrivances to make ufe of thefe Ballaoces * 
as, ♦ 

f Weight of Blows. 
I Force of Powdtr. 
Strength of Strings* 
Condenced Jir. 
DiftinQ; Proportion of feveral Metals tp\\& 

together. 
Different Gfavity of divers Bodies in the 
Water, frorti what they have ia tha 
open Air. » 




In meafuring of the 



With divers the like Ingenious tnquirits. 
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CHAP. Ill 

J 

0/ Me B a l l x n c e 0/ Signeur Galiled Galilei. In 
which, in Imitation of Archimedes in the Problem of the 
Crown, he fheweth how to find the Prof drtion xf the Al- 
loy of mix'd Metals 3 with the manner how the fame /»- 
ftrument is to be made. With fame Annotation^ of Domi- 
nico Montovani upon the J aid Ballance. 

S it is well known , by fuch as tike the pairis tb Read Old 
Authors. That Archimides dete&ed the Cheat of the Gold- 
fmith in the Crown of Htron^ King of Sicily, and Kinfmatt 
to that great Mathematician Archimedes ; fb I think it hi- 
therto unknown what Method this great Philofbpher obferVed in that 
Difcovcry. . 

For the Opinion that he did pefform it, by putting the Crown in- 
to the Water, having firft put into it fuch another Mdfs ofPureGotdi 
and another of Silver feverally ,. and that from thfc differences in their 
toaking the Water more, br left rife and run oVer, he came to know 
the mixture, or Alloy of the Gold with the Silver, of which that Crdw* 
was compounded ; feems a thing (if I may fpeak it) very Gr*/J,and far 
from Exa&nefs. And it wilt feem fb much the more dull, to fuch who 
have read and underftood the exquifite Inventions of fo* Divine a Man, 
amongft the Memorials that are extant of him ; by which k Is very 
rnaniteft, that all other Wits are inferior to that of Archimedes. Indeed 
rbelieve, that Fame divulging it abroad, itat^A/w^e/fiad discovered 
that fame Fraud by means of the Water, fbme Writer of thpfe Times 
committed the Memory thereof toPoIWity ;, and tbarthis Per fon, that 
he might addlbrtiething to that littfef-wtrich he had Jheard by common 
Fame, did relate, that Archimedes had made ufe 6f thfi Water in that 
manner, as fince hath been, by the generality of Men, believed. 

But in regard I know that that Method is altogether Fallacious* and 
fails fhort of that Exa&nefs which is required in Mathematical Matters, I 
have oftert thought in what manner, by help of the Water, one might 
cxa&ly find the mixture of twoMettls; and in the end, after I had dili- 
gently perufed that which Archimedes demonftrates in his Book De in- 
fdentibm Aqu£ % and thofe others De Aiqu t ponder ant ium ; there came 
into my Thoughts a Rule which exquifitely refblveth our Stueflioh ; which 
, Rule I believe tb be the feme that Archimedes made ufe of; feeing, that 
befides the ufe that is to be made of Water, the exaftnefs of the Work 
dependeth alio upon certain Dtm0nfirAtions found by the fame Archi- 
medes K 

The way is by help of a BalUnce^ whofe Conftruttion and Vfe fhall 
be fhewn by and by, after we fhall have declared what is necefftry 
for the knowledge thereof. You muft know therefore, that the So- 
lid Bodies that ftnk in the Water, weigh fb much Lefs in the Water 
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than in the Air, as a Mafs of Water equal to the laid Solid, doth weigh 
in the Air ; which hath been by Archim:des Demanfirated. But , in 
regard his.Demonftration is very mediate, becaufe I would not be over 
long ; laying it a fide, I fhall declare the fame another way* Let us- 
confider therefore, that putting into the Water, v. >. a Mafs of Gold, 
if-that Mafs were of Water, it would have no weight at all 5 for the 
Water moveth neither upwards nor downwards in the Water : ft rc- 
riialns therefore, that the Matt of Gold weigheth in the Water only 
id tnuch, as the Gravity of the Gold exceeds the Gravity of the Wa- 
ter* And the like is to be understood of other Metals. And becaufe 
that Metals are different from each other in Gravity , their Gravity 
in the Water /hall dtthinifli according to fe veral Proportions. As for 
Bxampk: Let us fuppofe that Udd. weigheth twenty times more than 
Water , it is manifeft by that which hath been fpoken, that the Gold will 
Weigh lefs in the Water than in the A/r^by a Twentieth part of its whole 
Weight. Now, let us fuppofe that Silver, as being left grave than 
Gold, weigheth Twelve times more than Water » this then weighed in 
the Water, (hall diminifh in Gravity the Twelfth part of the whole 
Weight : Therefore, the Gravity of Gold in the Water, decreafSth left 
than that of Stiver ; for that diminifheth a Twentieth part, and that a 
Twelfth, If therefore, in an exqutfite Baliajtce^ we (hall bang a Metal 
at the one Arm % and at the other end a Cvumter-poife, that weigheth 
- equally with the (aid Metal in the Water, leaving the Counter-poife in 
the Air, to the end it may equivalate and cotnpenfate the MttaJ, k will 
be neceffary to hang it nearer the Perpendicular or Cock. 
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ExMmpk. Let the Ballance be A B, its Perpendicular C, and let a 
Mafs of foine Metal be fufpended at &> counteracted by the Weight 
D; Putting the Weight B imo the Water, the Weight D id A would 
weigh more; therefore," that they may weigh equally, it would be 
neceffary to hang it nearer to the Perpendicular C ; as ^ g. in E j 
and look how many times the Pittance C A fhall contain A E, €o many 
times fhall the Metal weigh more than the Water. Let us therefore 
fuppofe, that the Weight in B be GoM, and that weighed in th&Water, 
it withdraws the Counterpoife OkitoC: And then doing the lame 
with pure Siher % let us (iippofe that its Counterpoife, when afterwards 
it is weighed in the Water t returneth to F, which" Point fliall be nearer" 
to the Point C, asExperieoce fbeweth, becaufe the Silver is lefs Grave 
than the Gold: And the Diftance that k between A and F, fhall havethe 
lame difference with the Diftance A F* that the Gravity of the Gold 
hath with that of the .Silver* 
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But If We have a mixture of Gold and Silver, it is cle^r, that 
by reafbn it participates of Silver, it fbatll weigh Left than th? 
Pure Gold ; and by reafbn it participates of Gold, it (hall 
weigh more than the pure Silver ) and therefore being weigh- 
ed in the Air , and defiring that the lame. Counterpoise fliould 
Counterpoife it, when that Mixture (bill be put into the Wa* 
ter, it will be neceffary to draw that Counter-poifc more towards 
the Perpendicular C> than the point E is; which is the Term of the 
Gold ; and more from C than F is, which is the Term of the; pure Sil- 
ver; Therefore it (hall fall between the points E and F ; and the 
Proportion into which the diftance E F (hall be divided, (hall ex?&- ' 
ly give the Proportion of the two Metals which compound that Mix- 
ture* 

As for Example $ Let us fuppofe the Mixture of Gold and Silver to 
be in B, Counterpoifed in the Ait by D , in the under mort Figure 
which Counterpoife, when the Compound Metal is put into the Wa- 
ter, returneth unto G: Ifaynow> that the Gold and the Silver which 
compound this Mixture, are td one another in the fame Proportion , 
as the diftance F G is to the diftance G E. But you muftjmow, 
that the diftance G F terminated in the Mark of the Silver, (hail dp> 
note unto us the quantity of the Gold ; and the diftance G E , ter- 
minated in the Mark of the Gold, (hall fhew us the quantity of the 
Silver x Infbmuch, that if F G {hall prove double to G E, then thai- 
Mixture fhall be two parts Gold, and one part Silver : And in the lame 
Method proceeding in the Examination of other Mixtures, one fhall 
exa&ly find the quantity pf the flingfe Mettlsi 

Th?\ Qompog(iop of she JBaljance. . ^ . 

tb fcdmpofc ftiesJBallanie, therefore, Take a Rod, at teaft 4 Vard 
long (5and the IpogerVit^.th^ exa^ falnjtr.qmmt flwdl be^ ,and 
divide it in themidft, where plac^the faipwdjeufar $ tbefl adjuft t he 
Arms, that they may ftand in Equilibrium, by Filing, or Shaving that 
lefi, which weigheth moft ; and upon one of the Arms , Note the 
Terms to which the Counterfoils .of fimpl? Metals return, when they 
(hall be weighed in the *hW ; taking care to weigh the pureft Afe- 
Sdls that can be founds this being don?, it remaifieth that we find out 
a way, how we may with facility difeovcr the proportion, accord- 
ing to which thecfiftaaces bctweepi the Terms of {he fimple and pure 
AJetals are divided by the mirks of the mixt Metals } which {hall be 
effe&ed in this manner. 

We are to have two- very final! Wiers drawn thorough the fame 
drawing Iron, one of Steel, the other of Brafs, and above the Terms 
of the fimple Metals we muft wind the Steel Wire ; as for Example ; 
Above the point E, the Term of the pure Gold, we are to wind the 
Steel Wire, and under it the other Brafs Wires and having madeTe* 
folds of the Steel Wirt, we. muft make Ten more wim that of Brafs j 
and thus we are to continue to d6 with 7 en ox Sttel, and Ten of 
Brafs, until that the whole (pace between the points E and F, the Ten*; 
of xhc Pure Metals,be full ; caufing thole two Terms to be always vifi- 
ble and perfpicuous: And thus the diftance E F (hall be divided into 

many 
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many equal tarts, and numbered by Tm and Tern, And if at any 
time we would know the Proportiom tfaar is between F G and C E, 
we muft count the Wires F G, and the Wires G |£$ and finding the' 
Wirw F G to be, for Example, 40, and the IFfo/ G £ 21 : We will lay i 
That there is in the mixt Mttdl 40 parts of Gold, and a I of Silver, 
But here you muft note, that there is (bene difficulty in the counting 9 
for thole Wires being very finall, as it is requifite for exa&oefs fake, 
k is not portible with the Eye to tell them, becaufe the fircrilnefs of 
the {paces dazeteth and Confoundeth the Sight ; Therefore, to number 
them with facility 3 take a Bodkin as {harp as a Needle, and let it in- 
to, a Bandk i or a very fine pointed Pen-kjufe, with which we may 
eafily ran over all the (aid Wires ; and this way , partly bf help of 
burins, partly by the impediments the Hani {hall feet at every Wire, 
thofe Wires {hall be counted ; the Number of which, as I (aid before, 
{hall give us the exaft quantity of the fmple Metals of which the mixt 
Metal is Compounded 3 taking Notice that the fimple anfwer alternate- 
ly to the Dift antes. As for Example, in a mixture of Gold and Silver ; 
the Wires that (hall be towards the Term of G$ld, {hall (hew us the 
quantity of the Silver 5 and the fame is to be understood of other 
Metals. 
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CHAP. IV. 



\ 



Six Theorems , extracted out 0/ Archimedes Ms Tra& $ 
, Entituled, De Incidentibus Aqua: Very neceffary for the 

better tender flanding of fever al Started Experiments ana 

Comlufions herein contained. 

Theorem t 

THE Superficies of every Liquid, that is confiftant and [fettled, 3 
<*- (hall be of a Spherical Figure, which Figure (hall have the famtf 
Center with that of the Globe of the whole £^r/^ and Waters, 

> 

1 s * 

t 

Theorem IL 

SOlid Magnitudes that being of equal Mafs with the Liquid, are al- 
fo £^«4/ to it in Gravity, being demitted into the [ fettled ] Li- 
quid, do fo (ubmerge in the feme, as that they lie, of appear not ac 
all above the Surface of the taquid,oot yet do they Sink to the Bot- 



tom. 
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Theorem ffl. 



» • 



O intathe [fettled] Liquid, will not totally Submerge in the fames 
but feme part thereof will lie, or ftay f above the Surface of the JL/- 

« • « 
. Theorem IV. 

SOlid Magnitudes that are tighter than the Lipid, being Remitted 
into the [fettled] Liquid, will (b far Submerge, till that a iVf<*/> 
of L<$*w * equal to the Psrt Submerged, do in Gravity equalize the 
whole Magnitude* 

Theorem V. 



• 



SOtid Magnitudes Lighter than the Liquid, being thruft into the Li* 
-quid; are repulfed upwards -With a Fork*, as.fpeat as is the excels* 
of the Gravity of a Mafs of Liquor eqhal to the Magnitude, abdve {jtie 
Gravity of the laid Magnitude. 

T h bob. e m VX 

• 

QGlid Magnitudes, Heavier than the Liquid, being demitted into the 
^ [fettled] Liquid, are born downwards as far as they can defcend ; - 
and fllall be Lighter in the Liquid, by the Gravity of a L/£*fti Atyx,; 
of the fame Bignefs with the Solid Magnitude. 

#«? folhweth fdme other Theorems cf ti/bi William 
Oughtred concerning this matter* 

Theorem I. 

IF four Pieces of M:t*ls, whereof the Third is of the fame kind with 
the F/rfi j and the Fourth of the fame kind with the Second^ are 
proportional : Their Gravities [or Weights'} fhall be Proportional 

i ■ 

i 

Theorem H . 

IF there be four Pieces of Metal, whereof the Third is of the fame 
kind with the F/r/?; and the Fourth of the^fame kind with the; 
Second ; and the Firfi and Second be of equal Great m ft ; and the Third. 
and FwrrfA of equal Weight ; The fh^ghi of the F/r/if and &mnwI 
fllall be reciprocally Proportional to the Magnitudes of the Third and 
Fourth 
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1 i 

Theorem JSL 

* Weres of the fame Mttter , are in Gravity or Weight , as the 
Cms of their Diameters are In Magnitude. Et tontrg. 

' Th i o<L E m TV; 

1)Iecesof^/, if the^be of Wl *g*M; have their Weights 
- • L m P tn ? Proportion as lr fet down in the following Table But 




• « . 



d H A fc V. 



I 



, -. » . ..* *f fiber** 
ana -Weight* 



v'U 




°^rii ««// r 5 ir«/f <y ; Tin v. 5 according to the Ex- 
primejts aitf Qbferyations of Marinnt GhetMs., in liis foremen* 
tioned Book j Entituled, Jrchimfy Trmotus : as foiloweth, *?*. 

© Gold 3900^ - $ Brais 1890 

5 Quick-Wver 2850/ Voiron, 1680 

!-..• ...-. VW;> *4i??/;>*Tin r$j 4 

« Silver . .*j7o> C •■" 



« „ 



Whexefae, 



• S Quick Silver -> f 7-. r ^ a ^ 

© Gold,ha& V «r ' / V72 V Vor ;« t>* W * 



tion to )g 

Utin 



Iron V A 9 \«J2l399o» L^ 

Tin J V 9S ; Cj 7 J l, SH 

t £ j*T bers £". GtoAr to the jth Chap, of his. jd Book of 

~fr ^££^&%£" **Ms of.thofe Numbers into Dec* 
tm», putting the i firft Number 10000, whereas Qhuddui putt ic but 

™ L« T^r^*"' "> W in h « r ^^ Pag P 2bi. hath 
FD^rfri^J^.^^^ 11- *^^ P^portSn; in re- 
Saab * «**«■*{ and <*«***» of like Bodies of different 



Pro*' 



RECREATIONS. 



it 



Proportion VireSi. 



^mm+a 



In like Bodies 
of feveraj Me- 
dals and equal 
Magnitude: Ha- 
ving the weight 
of the ooe» to 
find the weight 
of the other. 



©Gold 



9 Quick Sil. 



IOOOO 



7X4? 



l?Lead 



d Silver 



? BraK 



<JIron 



t !»■ — — A. 



jtTin 



1 1 



t ■ ■* 



605$ 



J439 



47*7 



42 10 



Reciprocal Proportion. 



*m 



2S 



3895|Gold 







547$,Quick Sil. t 
643$ kead T? 



. 



7161 



8222 



9250 



IOOOO 



Silver « 



Brafc* 



Iron cJ 



In like Bodies 
of ieveral Metals 
and equal weights, 
having the Mag- 
nitude of the one 
to find die Ma 
nitude of the re: 



1 



Tin * 



TbeCmvtrfe if 
tie firmer. 



Mr. WOtUrn Ought rU in the 10th Cbspter of his Circles of Propor- 
tion, fays, that GbetaUtts ufeth the Ancient Rmtn Foot, which by the 
Meafure fet down in his Book (eemeth to be very little lefs than our 
ufual Engltfb Foot, if not exa&ly the lame. But, concerning this mat- 
ter, let us make farther fcrutiny. 



CHAP. VI. 

The Roman and Englijh Foot Compared. 

FOR farther Enquiry into this Matter, Mr. John Grdi*r t in his 
Treatiie of the Roman Foot, hath deduced from divers Obfer- 
vations and Experiments, by him made, with great Pains and 
Induftry in his Travels, (especially in hdy and there at Rome,) more 
clearly expreOesthe Dimmfun or Magnitude of the 1>ue Romstt Foo$ i 
not only Umsriy, but alfo NnmerdBjr ; in comparing k with tbtf St**- 
ddrd Mukfurtt of England, and divers other Ndtions. 

Of the fever *l forts ef Rom4* Feet. 



There are (as the above named Mr. Grsvts relates; feveraf forts of 
Rt* Fett, uted by divers Authors ; amongft which , that which Ghe* 
t ddus made ufe of was this next following, 

x.'Tus Colotunm^ to be found in Hortis ColatUnls in Rome i Which 
Foot, he comparing with our EftdHh Foot, findeth , that it contain* 
eth 967 fuch Parts, as our Englith Foot doth 1606: And Co our En- 
glifh Foot to contain 1094. 1a fuch Feet, as the laid Pes CoUxUnm 
for Roman Foot) contain'd 1000: Whereby this Roman Foot fiboulcl 
beexa&Iy 11. 604 fuch Parts, as our BngtKh Foot is 12, Viz,. 11. 604 
Inches, wanting of our Englifh Foot only 6. 796 Inches. 



Hi 
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. i 

2 There is another Roman Foot mentioned by the fame Mr. Graves^ 
which is that on the Monument ofStttilius , In Hortis Vaticanu in 
Rome, which comes fbtaewhat nearer to pur Englifh Foot than the 
former, for he obfefved it to be 972 fuch parts, as the Englifh Foot is 
lcoo-fand to be 1005. 17 of the Pes Qolotianus, being 1006J where- 
by this Foot will be n. 7 ftre of the Englilh Foot, being 12, ?/*. 11. 
6ft Inches ; which wanteth only o. 34 Inches of the Englifh Foot. 

3. A Third Roman Foot mentioned by him, is that of Villalpan* 
dus, deduced from the Cofsgiu* of Vefpafian in Rome, which he faith to 
be 986 parts of our Englilh Foot, containing 1000. (and 1019. 65 of 
Pes Qolotianus, being 1006) and fb is 11. 8 of the Englifh Foot being 
12, viz* 1 1.8 Inches j which wants of the whole Englifh Foot, only 
0.2 Inches. 

4. But the Ancient Greek Foot, doth ( by his Obfer vation ) more 
' nearly agree with our Englifh Foot, thaa this laft Roman Foot, being 

f by his Collation) 1007.29, of which the Englifh Foot is 1000, 
which is hardly .09 parts of an Inch, above a Foot, Englifh, it be- 
ing 12.087 Inches Englifh. - 
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CHAP. vn. 

Of Weights : And the Ancient Roman , and our Englifh 
Weights compared; f ~ '^ ■ 

AS for the Weight* ufed by Gbet*U*s+ they are purely the Ro- 
m aft Weights, for he faith, they were the Weights ilfed in his 
time, and thole Weights have continued the fame for many_ 
Ages J And Mr. Graves in his Difcourfe of tfSe Denarius, puts this as 
an undeniable Principle and Foundation , from whence the Weights of 
the Ancients may be deduced [as the Roman Foot for the Principle of 
ibext'Meafiresl having Collated with the Troy Weights from our Eng- 
liffp Standard for Gold and Silver, by Grains thereof faith 5 That the 
Roman Pound, both Ancient and Modern \ contakleth $*$6 ftich Grains: 
And fbthe Roman Ounce both Ancient and Modern ^% of the fame Grains ; 
the Troy Pound containing 5760 Grains ; and fo the Troy Ounce 480: 
Whereupon the Roman Pound and Ounce (houldbe (in the leaft Terms) 
but H ot our Englifh Pound and 0#nce Troy. And fo the Proportion 
of the Jtoman Pound and Ounce, to our Troy Pound and Ounce, as 80 
to 73: Or in Decimals, as 10000 to 9125. And this is the commonly 
received proportion of the Ounce Averdupois to the Ounce Ir oy ; and 
the contrary. 

Moreover, 

The Pound and Ounce ufed by Mar. Ghetdius in his Book , Entitu- 
led, Archimedes Prpmotus, being compared with our tpglijb Pound and 
Ounce Troy } have fuch proportion as foHoweth ; Viz,. 

jPouadJ contains ( 691 2 S Aik( 



I 
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And • 

One SG"*x\Ol out Trv Weight? 4 8°-f Grains 
t Pound) contains. (, 5760 J 

Which Reduced to the Uafi Terms, is 7 As \o To 12. 

And then, • 

As to, 

Is tO 12 * 

& is 480 Grains, or one Ounce or Pound of Englifh Troy Weighty 
To 576 Grains, or one Ounce or Pound of QUpaUus Weigh}. 



• «. *» 



Otkyr QbfervtfioMr. 



There is at this time in th£T/owef of London , (which hath beeil 
there ever fince the Reign of dK. Henry the VIIJ An a Velvet Cale ; 
an exa& Cube of fine Jronpsehich by the Standard Bal lance, there 
was found toWeighof Troy°Weignt 4 Ounces, j Peny- Weighty. 1 2 
Grains. • " r • ' • . 

And from hence by Experiment there made ; one Cubick Inch of 
Caft Iron will' weigh 5 968 Ounces Troy, or 0.33068 Pound Troy. 

- * And from hence, 

•ft-Sphere or Bullet of one Inch Diameter, of fine Forged Iron will * 
weigh 2.18288 Ounces Troy , or 0.1819 Parts of a Pound Troy 
Weight. t .'•....: ^ 

And, 

A Sphere or'iBuIlct of 4 Inches Diamete'r,made of the fomefine Pot 

ged Iron, will weigh 11,643 Pwnd* pr' t «£$»tf $ ,9M«Ws " 2 .?«5y 
Weight, and 20 Grains Troy. 

•..":• ^ ^ 7 

A Sphere ofCGoId 7 w:il 7™:„u *t£ aoa&o" ? 
' 1 InchDia^SUver £ W ^JS&& *W*S> drains, 
' meter of /Tin \ T ^ W ^2ioM'J5 
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The Weight of Spheres of fever al Metals compared together. 

AS For the Weights of Meuls compared in Spheres 6f one and 
the fame Magnitude in Troy Weight ( wherein ajfo are Obfer- 
• ved the- fprefaid common proportions between Troy and'^f- 
verdupois Weights) they are according 1 6 the Experiments of Ghet*/* ••* 

dus f being deduced from his Comparitive Nurpbers, into the Parts of 

1 * v Trojt 
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Tray Weighty and by him inserted into a Tibia, though not very pre- 
rifely : Which Table Dr. Wybxrd in his TactometrU Pag. 337, hath 
put moft Corrc£t and Exa&, and in Grains and Miliefimal parts of a 
Gr*i* : He Cippofing firft («ith Gbetxldmt) a Sjrktre qP Gold to weigh 
juft one Pound Tr<j/ ; And from thence the other MuMne Spheres of 
the fame Mtgnitude to Weigh accordingly. 



The TABLE. 



■ ■ h i 



^n 



©Gold 



S Quick SiL 



* Lead 



(Sifcttr 



»i 1 >■ i. 



Z Br aft 



- - 



<?lron 



«p«- 



* I1L 

turn i »iin,h 







00 15^760.00 



4.285 



3486416/to 



Am^m***^ 



313*46)1 



3728.421 



2415.294 



«94?.3'i8 



. » 4 wtii » ■»**» 



40b 



■> 1 ■ 1 >■ 
t 
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G H A P. IX. 

&*ie Qbfennttions tmesming the Worth, Weight, Magnitude} 
&c. cf fetter al Metik, and other Liquids. 

1 

1 Of G O L D. . 

GOLD furpaffeth all other Metals in thefc Relpe&, f i.) 
Greatnefs of Weight. (2.) Clofcnefs of Parts. (3.J Fixa- 
tion. (4.) Pliantnefs or Softnefs. ($.) Immunity from Ruft* 
(6*/ Colour or Tincture of yellow* • ~ 

Xk Worth of Gold. 

Pound Weight } (40. 000 

0»-£?»^ >*><J> * vorthj 6 3 4 o ' 

t O O X 3 



|Peny Weight 
Grain 



This Is the Price of ordinary Gold • Angel Gold is worth ftmewbat 
more; And Sovereign G»ldfc«>6whAtlc£ t. 



ru 
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Tk Worth of SHwr. 

/. f. d. 

t Pound Weight* J f 3 o o 

0fle ^nyWcight C Tro > * worth <o I 3 



Grain j £ 



o 
o 
o 

OO O ©£ 



But of Englifi Coin, 

/- /." d. V 

of fGoM ")One Pound of Try Weight) 40 18 4 * 

(Silver j is Worth J 3 a o o 

And by the foregoing Proportions, 

I. s. d. a, 

^5^*d. \One Pound Weight A^*0 49 1 j 8 1 

Jsflver) /w> is worth ]j rj j a 



I ' II I I T t ■ 1 , 1 1 I ' 1 11 1 > 



CHAP. X. 



Ofid 



\*J JLJ. X*. JL • .6V* 

Of the Weight of Wdter, and other things] in Weight 
Magnitude. 

One Ouncef ^* . .W Water contaws( aool6 9f W; 

~ * jJ^r "JofWateris of folidf 22.7368), . 
OnePound|^^^) Meafure \^&9 j Iflches ' 

^» 1% Si'*? M Water is of folidf 6.6U 1 c8")„ . , 
One Pound^^^^ j Meafure \au5ji^J Foofc 

A Cubical Foot of Water weigheth of Tray- Weight 912 Ounces J 
which is 76 I. Troy. And, 

A Cubical Foot of Water weigheth of Jverdupois-Weight 999*463 
Outaces j which is 62 . y88 /. That is, 62 L 9 Ounces, 6 Drams and 
a half. 

, From thole Proportions; divers Statical Experiments may be made' 
by weighing feveral Metals, and other things, in the Water, and in 
the Air \ The Meafuring of Irregular Bodies, either in whole or- ill 

foart, &c. And although there may be fome difference in the Weight 

of feveral Waters* as Raia-Waten River* Waterj Fountain and Spring 

Water* 
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Water, &c. yet the greateft difference that Dr. Wybard could find, 
was, but as 1.000000 to 1.002104, which is little above a in 1000. 

Yet the difference which SneSius makes between the Gravity of Rain- 
water and others* is i.oodooo to 1.037522 ; but Dr. John Wybgrd 
makes it but as 1 ,006000 to 1.002104, which is little above -^ or 
fe in a thoufand. Which latter Proportion I do, rather adhere unto, 
for that (to my own knowledge) the abovefaid Dr. Wybard made this 
following 4 fexpeririient, viz,. He caufed a Glals to be blown on pur- 
pofe which held about five and a half Wine-Pints, which he filled with 
clean Rain-wat^r, which had fettled fome days, and filling the Clafs 
therewith; he weighed it in a Standard Ballance in the Tower of Lon- 
don (or at Gpldfotfths-Hall, I remember not well whichj which 
would Vurri at the weight of one Grain, and he found thd differences 
of the Weights of thefe fe veral Waters from Rain-water to be as fol- 
lowed!, viz. in the abovefaid Quantity of five Pints and a half. 

i. Snow-water Me found to be lighter, than Rain- water by 8 
Grams. 

x. 7&4*r&r-water, and Midd/eton's New-River- water, to be Equal 
in Weight with Rain-water. 

< p cheap fide* Conduit* water to be heavier than Rain-water by 14 
Grains. 

4. Lambs* Conduit* water in Grsys-h»- Fields to be heavier than 
Rain-water by one Pdn^weight, or 24 Grains. 

5. The Water at the Poftern-Spring upon xhtTowp-hiB heavier 
than Rain-water fcy f 7 Grains. And* ;^ • ^ * '* 

6. Crovfders* Well- water, by Cripplegafe-Chuxch^ h^ found to Mjgh 
in the fame Quantity 84 Grains. 



1 • 
Unto {he foregoing Proportions, I {hall here iafert a Table not long 

fince Publifhed by Sir Jon»s Moor. 
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ACTABLE comparing, the Weight of 
Metals, Stones, Grainy Li<ju6f s, &c. 



the 

Names of the Me- 

tah, &c 



TbeJVai 
of 4 Cukick, 



Magni- 
tude in In- 
Inch in ■ kbesMnd D. 
Magnitude part s^an/w. filter in 

tmruf ¥ ■ - »*-*—- 

Weight. 




0tm:Para; 



■k*ta«» 



to one Ounce Tflty Quftc. 
/Troy W. Dec. fart:. 



The Weight 
vf a Cubick 
Infib ihthe 



fndtPrfrts.' 



OtaAtas 



HEST 

Quick-fitter 
% t-ead ' 
d Silver 
2 Copper 
£ RjfcnmdrvMroa 
JCaft&oa 
* Tib 
Matrble 

Common Stone 
Honey 

SaltVVafar . 

PreCh Water and Winejo.5377$ 1.77 190 
Oil p 47 60^2.1006% 

Wheat r ~' a1 '*-- ' 

iDricd Oak 



99i71$°> oo8 $9 539$ a 

7.93 3880. 12604 7. 3 ?6ij 

6.16^98 0-^622^5.584* 5 
J.$oo8jo»i8i79'4.9a3id 
4.8 1 343. 0.30776(4.2 j 569 

3.965210.255551 5.1904$ 
3.96694^.3 $^o8k.?89« i 
15963 1p.626441.oi8; 8 
1.0985119.910450.^*063 
O-Vft 19 1*06043 0.3 1 566 
._. Qv57773 1.79490,0.00000 



0.37638 3«6j7$7 
*45*>9 



•w* 



i in! a' lit* 
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fi *J\bie of Foreign Weights and Meaftires 
forapared with the Englijb. By Sir Jonas Moore. 
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ENGLAND. 
London Foot 



fames of Ph&s. 



* 4 
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FRANCE. 
Paris Royal Foot 
Lyons Ell ■ ' 

Boloyn EJ1- pr-r-f 

xvh. PROVINCES. 

* * 

Amfterdam Foot 
Amsterdam Ell— 
Antwerp Foot- 
Antwerp Ell. 
Brill Foot- 



Dort Foot 
Rynland, or Lcydcn Foot. 
Rynland, or Leyden Ell 
Lorrain Foot- 



Mechalin Foot 

jMiddleborough Foot- 



G E R M A N r. 

rough Foot 

•remes Foot- 
Cologn Foot 



Frankford ad Menam Foot- 
Frankford ad Menam EU— 

Hamborough Ell 

Lcipfig Ell-— 
Lubick Ell— 
Norcmberg Foot 
Norcmberg Ell 
Bavaria Foot- 
Vienna Foot — 



/ 



g)i£h 'glilh \fo**J 
F«* du jfy* di. lArer- 
vided x>id$d jdupfcis 
Art f irk) J^- ? Uividcd 
1000 ick# 9 4tod int§ 
tjusl loth loo 
f arts, psrtj #/ fsrtf. 
urnlnc!?. 



SPAINwdPORTVGAL. 
panifliPalm, or Pzlm of Ca&ilc 
Spanifli Vare, or Rod, 4 Palms- 



J 000 



., 



* 



•tifeVO 



I.068 

3*7©* 
2.076 



i.«o.8 
j. 11 

2JOO 



I 



•942 

.646 
2.278 
1. 130 

1. 1 8* 
1.03 j 
2.260 
.958 
.919 

•99* 



0.1 1.3 
2.03.2 
0.11.3 
2.03.3 
1.01.2 
1.02.2 
r.00.4 
2.03.1 
0.11.4 
0.1 1.0 



too 



1.09 
0.89 



0.93 

0.98 



.920 

.964 

•W4 

.948 

1.826 
1.905 
2.260 
1.903 
1.006 
2.227 

•9*4 
1.073 



0.96 

0.98 
0.98 



0.1 1.9 9.981 



751 



O.I 1.0 

0.1 1.6 
0.1 1.4 
0.1 1.4 
1 .09.9 
1. 10.8 
2.03.1 
1.098 

I. OO.I 

2.03.3 

0*11.4 

1.00.6 



0.09.0 



.0043.00.6 



0.93 
0.941 
0.97 

0.9? 
0.9s 

1*7 

0.94 



0.83 



°-9? 



Ntmt 
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TfeEn- TfoEn- frte 
glifli glifcWPW 
Fottdi- divided jAver- 
inttltu jdupois 
ches, anddivi- 
lotb dedintt 



pMrtsef 
** Inch. 



xoo 



Lisbon Varc— 
Gibraltar Vare 
Toledo Foot- 
Toledo Vare— 



** i» 



Their foot is one Third of the Vare|iooi i.o©.o; 

4.7502.09.0 

2. 760! 2. 09.1 

99I0.10.7 



«b> **■ 



*«rf- 
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«MMMM*M 



.8' 



•.685 



•967 



2.o8,a 



1 .06J 
1.05 
1. 00 



0.11.6 1. 2 5 



.97*0.1 17 



Ten make the Caana 

BODOltiA Foot ■ ■■ . ' , ' f '■ ' ." ' r ii i |I^04 



Bonoriia Perch, whereof 506 makel 
a Mile — -J 
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Experiments STATICAL. 
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Egard being bad to what hath fcen before delivered ; about the 
B*lUnce\ and alfo concerning the Weights ^tid Meajkras of Eng± 
Un&) and tholeofjthe Remans Ancient andModem ; as alfo the 
Proportions of the Wright* of Metals and Waters ; fcvejal Experiments 
may be deduced i feme whereof follow* . . : V « . ; . 

PROBL-/ 1. x .. 



\* 



If a Sphere of Tin of ' one tncfi Diameter, do WeTgh 0,^753 /* 
Troy Weight (or &.14&2.85 L j0/ • Averdupois Weight*) 
as, it hath -been found fo- to do? by DpWybam exacl 
Experiments What flrall a Sphere of f^i. weigh), whofe 
Diameter is 7 Inchest < '"[ 
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Spheres (and other Regular Bodies) arc in- Proportion one to ano- 
ther , as are the Cubes of their Diameter *+ Wherefore, Cube the 
Diameter given, 7, it makes 343, wbich multiplied by 6,17755 *• 
the Product will be 6.0.89279. for the Jtf Yxight of the Sphere of Tin, 

whofe Diameter is 7 Inches*— - .— 

Or , If the Weight ^of. the Bullet were, required in : Averdupois 
Weight, then multiply ai 4628 5 ( the proportional Number for A- 
verdupois Weight) by 342 (the Cube or 7, the Diameter,) the Pro- 
duftwill be 50.175755 1: Averdupois. So that a Sphere of Tin of 7 

Inches Diameter vMl weigh 

lb. Qz. Plipfm'Gr. 
KXroj ' 7 c6o. 10. 14* 16. * 

Of < , C Weight -2 ib. Oz. Dr. < a 

C Averdupois 3 /5a. a. 12. 4 

PROBL. n. 

4 ' • 

• * - _ . . - - ' 

\ 

1 

If a Sphere of Tin do Weigh 6b. 85 2 7? Pdjtndy or 1012.6 
Grains Troy, what fbalf the Diameter of that Sphere be ? 

THE V Veight of a Sp.here.of Tin, whole Diatneter is one Inch, 
was found to weigh 1022.6 Grains (as in Cbfip.VTl.) which is 
0.1 77f$ Parts of a Pound Troy. Wherefore, divide 60.89279 ft, by 
0.17753 ib. and the Quotient will be 345, whofe Cube Root is 7, for 
the Diameter of a Sphereof Tin, which weigheth 60^9979 Pound. 

:• ;".) PROBL. 
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Haying the Weight and- Diameter .of 4 , Spherfrtf* one forf of 
' • MefaL gh)e#,- to fond Site Length of the Diameter of a Sphere 
tf jhafame/fPeigbt: of , any other Metal 5 aha alfo the 
: Wwg&tof A Sphere joftfre other Metal, whqfe Diameter [bail 
. i i* eaaal to the give* 'Spheres; Djtoneter. / •.. . 1 / 
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THere is a*-5phere of -Tir/V whofe BterrieteK is 7- Inches; -'and -it 
weigheth 60.89279 fc. Tivr ; w^attou'frthbDtaroeter^a'^terS 
of Silver be that Ihall have the fame Weight. 

I. For the Diameter of the Silver Sphere, eqnd in Weight to the given 
Sphere. 

4 
• < 

As 7 1 70 (the Proportional Number for Silver, ) 
' & ta 34? (dte Cubp of 7, the Diameter of the Sphere glvtj 
So is 1 5 54 (the Proportional Number for Tin) 
To the Cube of the Diameter of the Silver Sphere ; 

Wherefore, 

Multiply 1554, by $4?> the Product will be ^20225 which divi* 
ded by 2170, gives in the Quotient 24J.1 71 3 wnofe Cube Root is 
6*228 inches, r^fcmw&rattft the Diameter oht S ilver Sphere be^ -that 
will Weigh 60.89279 Pounds Troy. 

II. For the Weight of the Silver Sphere , equal in Diameter to the 
Sphere give*. 

« 

As 15J4 (the Pi»l^idiwfeH»*b^^rtti%a ^ 

Is to 2170 (the Proportional Number tor Silver,) 
So is the Weight of the Sphere of Tin 60.89279. 

'To the VVeight of the Sphere of Silver, 85.050^4. 

Multiply the given VVeight in Tin 60.89279, by 2 1 70, the Pro-" 
duftwill be 1 321 37.3545, which divided by 1554, the Quotient will 
be S 5.05c 54, fpr the- Weightsf-a Sphere of. Silver, whole Diameter 
is 7 Inches. 

PR OB L IV. 

Being an Experiment of a Marble Bullet Weighed in the 
Air, and in the Water , by Dr. Wybard in Goldfiniths- 
, Hall, and Mr. Jackfon the Sea Mafter there* 

''■/Hey took a lyfarble Bullet, whole Diameter taken by a very fine 

\- pair of Calopers, they found to be 4.9 J Inches 5 and fo found 

the Solid Content to be 63$ Inches, which Bullet Weighed in the 

Air, 
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Air,they found to Weigh 89.10 Ounces Troy •. And afterwards weighed 
in the Water, they found-it to Weigh jj 7 j Ounces, the Difference is 
3j35^0unces. * % 

Now, one Ounce Troy of Water Is equal to 1.8949 Inches Troji 
therefore, divide 61.5 the ibtid Content m Inches , by 1.8949, die 
VVwer *<j»a| *p one Solid Inch, aad the{$iK*ieat witfto 33.5.x «gual 

to the*>liduy. 

In Kfce manner, if an irregular figure, or Statue of the like matter 
Ibould Weigh in the Air ofAvrrd*port Weight -»ji fc. And when 
Weighed in the Water, the Water overflowing, (weighed 66 ft* 
Now (by what hath been laid before) one Pound Averdnpois of Wa- 
ter is equal to 27.609 laches. Wherefore, divide 66.00000 ib, by 
37.609, the Quotient will be 2.390. 
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tiow is it, thai a Mm fitting in a Chair > his Back to the back if ttibVLfoi 
and his Legs bf the fete frame of the Chair upon the Ground, cannot rife off 
the Chair except he bend his Body forward, or fat his tags backward** 



IN the Mure of Sitting, Our Legs ate fuppofed 
to make a Right Angle with our Thighs, and they 



With our Backs : As in the Figure. 

Wherein, Let A B reprefenc the Back ; BG the 
Thighs ; and C D the Legs. It is now evident, 
That a Man cannot rife from this Poftute, unlefc, 
either the Back A B, do firft incline unto F, to male ' 
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an acute Angle with the Thighs 'BC 5 or elfe that 
the Legs CD, doencline towards E, which may al- 
fo make an acute Angle with the Thighs BO: Or, 
laftly, unlefs both ofthem do decline to the Points 
G and H, where they may be included in the fame 
Perpendicular. ' 

For. the fcfolution of which, Philosophers give . 
thile two Reafbns : 

1. A Right Angle (fay they) is a kind of Equality, 
Naturally the cauie of Reft, muft needs be an impeding 
ofRifag. * - 

1* Bo»aufe* rvcben. cither of, «W Parts are brought iflP an acute An* 
gle, the Head being removed oyer the Feet, or they under the Head, ■ id 
lucb a*ofture the" whole Man ^ much: aetoW dupofet t* the fe$m of 
ftandjag/ wherein all thefe Parts art in. one faetgbt Perfgndieubr Lion, 
their ho is hy the offer Of Ragh* Angles,, in which Ba*k and Leg$.a*e 
two f^raUeh t or' that of writing thetc Right Angles into Qlftuft, which 
would not. make an dreft Pofturqf but declming rather, *...;> 

Tbefe are the fPhjtofnphteal feafbns ; the Gwmctrictl atfy be tbe& 
Supapafe B C to be » Leaver, towards the middle of which ttlhe place 
of the Fuldmem; Prop orCejur, AH it the Weight, and 1 CD, the Pout* 
cr wb*h # "* raifc k» ... t 

Now the Body being firuatt in this fte^anguldf Form, the Weight 
A B mttft needs be augment** fffopoftioaabrv to its dtftaaec hot* the 
Center, which is about the middle of the Thighs ; whereas, if we fiippofe 
either the Weight to be inclined unto F, or the Power CD to E, or botfy 
of them to G and H, then there is nothing to be lifted up but the bare 
Weight it felf, which in this fituation is not at all increafed with any 
Addition by diflancc. ' 

How 
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line, mjrick jbaB incline: more 
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TH& (ccms to be againft the Definitioo of Parallels ; but won are 
to note die line to be thus drawn, will not be a freight, but 
t Gonoyd ormtxt line. 

Let there be drawn a Right Line at plealbre, asAB, and another 
Parallel to it at any diftancc, as C D, at one end of the Line A B , as 
at A, Ereft a Perpendicular at pkalure, as AE, and draw it down tq 
C ; trien diTidc the Une A B, m» what Number of Parts you pfeafc, 
equal or unequal, as at the Points a, b, c, d, e, & g, &c. Then take 
in your Cpinpifles the djftance A C , and let it upon die refpe&ve 
lines that attdiawn from C, as from, a, to h, from b toi, from c tq 
k, from d to 1, from c to m, from f to n, and front g to o. Laftly. 
draw lines (or father one continued Line with an cyco Hand, through, 
the Points h, i, fc, 1, m, ri, and b. and you wilt find that it frill in- 
clines nearer and nearer q> the Line A B, hot will nerer concur <y 
peetwithjt. 
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RECREATIONS. 
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CHAP. I. 

A Brief View of the Principles of ASTRONOMT. 

9TRONOMY was Anciently called ASTROLOGY; 
But in after times, this Synonomy ceafed ; the former tend* 
ing only to Divine and Trognofiiute of future Events, fronj 
the, Sight and Afaetts of ;the Manet* and St*rs. But the La- 
ter (Viz. ASTRO NO MY) of which I fhkll only Treat; is ate- 
tntz which teacheth the Laws and Rules, whereby the Motions of the 
Stars and Planets are Regulated and Determined. As to the Original q£ 
this Science, it cannot be referred to a better Patron then Admiration : 
And fo (ays Gaffendns ; Originem ipfi fecit Jdmiratio ; Fcfr tht Ancients 
admiring the Splendor, Variety y Multitude and Magnitude of the «SW.r, 
together wtek-^fceir Constant and Regular Motions} Transferred their 
Admeratien lataOifervatiom, and that (in Procefs of time) intoTdMes, 
for the Information of Pofterity. 
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C HALIL 

j 

Of the WonD, Wo/ fuck Places as in General it 
confifteth of* 

'IP Here is nothing wherein the woncferfW Pdwef ahi Glory of God 
-*- is more vifibly exprefTed, than in the admirable Fracpe of this 
great Unitferfo of Heaven and Earth. And the Reafons why moll 
f Med tfreno more aflfefted with it, are; Firft, the Commonnefs of the 
things. Secondly, the ignorance of the Order add Caufes thereof ; 
whereas they that know any thing hereof, cannot but admire ttoe 
Works of God: herein ; as we may fee by the.Prophet Day id, who fo 
often fpeaks 'hereof in the Pfalms. I (halt therefore as briefly and 
plainly as I can fhew you fome part of thefe Wonders, and then I 4ha II 
. '- A fliew 
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AS T R N MICAL 

/{hew you how thefe things are found Out, and proved to be fb, that 
you may not take them for vain Fancies, but in fame meafure fee them 
to be Truths. 

Fir ft, you rauft- know that in this vifible World there are thefe 
Eminent parts which deferve a particular consideration. N 

I. The Globe of the E*rth. 
». The Globe of the M>»». 
J. The Globe of Mercury. 

4. The Globe of Vtm*t. 

5. The Globe of the &nr. 
i. TheGlobe of Mars. 

7. The Globe of Jupiter. 

8. The Globe of StJurm. 

9. The Heaven of the fixed Stars. 

Some add *o thefe, 

1 * p 

10. The CriftaJlwa Heaven. 
it. The firft moving Heaven. 

Now concerning the Number *o4 Order. of thefc fevecal Spheres, 
Globes or Orbs* there are fever*! Syftems-§ Sanely, ft.) That of 
Fftbagoui. (a.) The Pkuwiek and Porphyron Syftems. (3.) The 
Egyptian Syftem. ( 4,> The Capetnkao. (5,) The Tycfionean. 
£&) The Hypothecs of Ritdibu. Of thefe fovea* Sy terns, . thtae ate 
two which are generally received * NanaMy, the Ptokmmd, and the 
Cofernjc/ot § concerning both which I fhalUwieiy ratifi, for ceacezaiag 
theft two,. thcvehtthibeea great Dtf}****> and tberefoiev I ft*H iotltt 
Place ei^e you a brief Account of fcveiai Qkp&mm mads agaioft the 
Qoe> («e. *he CafwMieM^) with their Jtifrntri^ aad th% Jv&mms for 
thet Conforaation ef the cRhes, Cffce* The- TUUmmlu) > A mA far 

the better uf*Mfcam$a$. of the fidfewiag JMfaurfey >it will be •ecef- 
fery to acquaint you with what a material Sphere ee Globe '*? aad 
what Circles, Lines and Points are defcribed thereon, as knaginedreally 
to be in the Heavens. 
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0/ «z- Material Sphere, or Glebe. 

THtodajfo, ao Ancient and Learaed Mttkeimtidam , who Writ 
much of the Sphericks, thu8,«feftnet>h;a< Sphere** Globe. JSffant 
eft/jo/idm^ uM*f»fieitft*e e6xtt*$#mi> i&cujus tmtlie paitcttmefc 
k gtui. omues, net* U*t* duet* adt /uftrfifHm *m&ient**r fuut equ*(er 4 
That is, a,^V«oc GA^>fe afolid Bodjv containing one Siipewiciesj 
in whole middle there ia a point, fianr which all right Lines drawn to 

the Sqperfioie&ara equai'. 

Upott 



RECKEATIO N-S. 

4 

Upon the Superficies of this Sphere or G/^eare defer ibed feveral C/>* 
cits and Points, (which are only imagined in the Heavens) thereby the 
better to inform the Fancy 5 for by them ( in thf CofkfiUl Globe ) 
the feveral Conftellations of the Fixed Stars are limited, and their Sci«« 
tuation denominated : And the fame Circles defcribed upon the Terre- 
^trUl Globe j do confine and bound the Zones add Climates. 

Thefe Imaginary Circles are in Number Ten 5 of which Six afe 
called Great Circles , and Four or Lejfcr Circles : Thofe Circles are 
called Great Circles, which being drawn upon the Globe, do divide the 
Superficies thereof into two equal parts ; and-thofe are called Leffet 
Circles, which divide the Superficies of the Globe unequally. 
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CHAP. IV. 

« 

' Of the Circles of the Sphere; 

1 

e 

Very of the forementioned Circles hath a peculiar Name Attribtt* 
ted unto it ; and the Nartifcs of 

The Six Great Circles, are thefe. 

i. The Horizon. 9 C4« The %odiack. 

2. The Meridian. ><<• 7mrt 

3 . The Equinoctial. \i&: \ m Col » res : 

Of thefe two Cotires*, the one is called the Equimctiid CoUte, divi- 
ding the Sphere into two equal parts in the Points of Eaft and Weft , 
and the other is called the Soljiicial Colure , dividing the Sphere into 
two equal parts in the Points of North and South : So that thefe two 
Colures crofting one another at Right Angles in the Poles of the World, 
do divide the Globe into four equal Quarters, 

The Four Lejjer Circles are t 

l . The Trofitk. of Cancer $ Or the Northern Tropick.' 
.2. The Tropiek of Ctpric orn ; Or the Southern Tropick. 

3. The Circle Attick ; Or the North-polar Circle. 

4. The Circle Aitt&ick ; Or the South-polar Circle. 

Befides thefe Cirdes, there are upon tfie Superficies of the Globe * 
Othtr Points and Lines of fpecial Note and life : As, 

C North, 

1. The twd Poles of the World, < and 

tSouth, 

2. < The Zenith; ? Or Point in f Over our Heads. 
3; * The Nadir, > the Heaven, tUnder our Feet, 
4. The Poles of the Ecliftique. 

f . The Ecliftique lane, or Via Soils. And 
6. There is another imaginary Line fuppofed to pals from Pole to 
Polej through the Body of the Globe ; and this Uoe is called, the Axis 

A a */ 
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AS T&O NO M I CA L 

pfthtWorli>foi that the Motioft of the Heavens is wholly upon the 
Poles of the World. , 

Having-ihus;given you the Names of the feveral Circles, Lines ahd 
Points i which are in the Heavens imagined, I will give you a brief Ac- 
count of each particular, by which you may eafily conceive how they 
are drawn upon the Globe*. 
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CHAR V. 

Of the Vfe and Office 4 theft Circles, Points am/Uncs* 

i. Of the HORIZON. 

t 

THE Horizon is a greic Circle of tfab Sphere* dividing the vifiWc 
part of the Heaven* from the not vifible, that is, the lower 
Hemisphere from the fiighcr : As fappofe you were at 3ea, or 
upon a high Hill upon the Land, and looking round about you * you 
imagine that the Skie and Wattr, or the Skie and the Earth did meet 
and touch each other. Mow this Line of Separation of the Skie and, 
Water, or Earth, is the viftblt Horizon, and is that which is imagined 
to be in the Heavens. 

Untb this Circle, when either 1 the Sun, Mom, Stars, or any of the 
Planets do come on the Ea ft- part of the Heavens, they are then (aid io' 
rifey and when any of them come to this Line on the Weft-part of 
the Havens, then the S*fi f or fuch a Star or Planet is faid tq kt ; So' 
that the fcfiM and Sitting of the $*n, Mototnd Stars, are limited and 
fcottjidjcd by mi* Circle. 

2. Of the MERIDIAN. 

The Meridian is, a great Circle of thfe Sphere, which pafleth through 
the Zenith arid $*dir Points, and alfotliro* both the |W>vand,divi- 
deth the Horizon into two equal parts in the Points of timh and hoath % 
which paffeth through the Zjn/tb Point, in the Heavens, which is di- 
re&ly over youf Head, in what pirt of the World foever you are, and 
the Nadir (which is the point dire&ly under your Feet t and oppofite 
to the Zenith} and it alio croffeth or divideth the Horizon in the North 
and South Point. 

Unto this Circle,' when the Sun, Moon, or any other Star or Plan<t 
comech, it is (aid to be upon the MwiAtan, or at thp bigheft it can be 
that Day or Night ; fo that when the Sun rifeth towards the Baft in. 
the Morning, it afcendeth higher aid higher^ till it cometh to this 
Circle, and theft it is Noon ; after which it defeendeth lower aniT 
lbwer, till it ferin the Evening in the Weft-part of the Horizon. 
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3, 6/ the iEQUINOCTlAIi. 

The MfttinoSial is a great Circle , ' dividing the Sphere into two 
equal parts, and paffeth through the Enji and Weft Points of the Hori- 
zon, and alio through the Meridian in two Points., which are (b fat. 
diftant from the S^enith tad Nadir Points, as the Pales are diftant front 
the Horizon : So that the Axis of the World, which paffeth frtim Pole 
to Pole, cutteth this Circle at Right Angles. 

Unto this Circle when the Sun cometh (which is twice e^ery fear; 
Namely, about the tenth of March, and the twelfth of September ) it 
fbaketh the Days and Nights of equal length through the whole 
World ; for that at that time the Sun rifcth due Baft, and lets due Wefii 
which at do other times of the year it doth, but rites and lets North- 
ward of the Eajt or Weft Points, from the tenth of March to the twelfth' 
of September, and Southward of the Eaft or Weft, from &e twelfth of 
September to the tenth of March again. 

4. Of the ZOtftACK. 

. The Ztidieck h a great Circle, dividing the Sphere or Globe into two 
equal parts, in the Bdft and Wefi Points of the Horizon , and cutteth 
both the Horizon and Eqninotfial at oblique Angles 5 for it cuts the Hj- 
tizon a; an Angle equal to the Suns greateft Meridian Altitude > in any 
Latitude, aq4 xh^MauinoCtUl at an Angle equal to the Suns grestejt 
Declination; Tht$~(jlrcte is tfcUdd by fdmfe ,' Tbl Girdle df the World* 
St having imbroidered (as it were) upon, it, . ^he Figures of the 1 2 Cx- 
tejtul Signs. Buttln^hthfeifllddleth^eof; there is a Line, whiefcj 
;h called the Ec lip tick Lim % or VU Solis % for that the Sun in his motiort 
mver deviates from this Line ( though the other Planets do more or 
Ids.; The Poles of this Circle are upon the Meridian % fb far diftant 
from the Poles of the World, as is the Suns greateft Declination. 

, 5. And 6. Of the two C0LURE8.\ 

* • 

The two ColMres are two great Circles, palling tbrOrf^ the P*/m or 
the World, and there cutting each other at right Aqgiesi : The one of 
thefe Colures cutteth the Eclipiick Line in the points r and d, and is. 
galled the EqumffialCoforei The other cuitetft fchft *E\ltytick in the 
Points © add ^ , and is called the SUfticUl Ctiuirt* ' / : 

When the San is in that Sign or Point of the BcAptickj which meet- 
eth with tht E<jHi*4cttilColvre y whichis iritht ftrftfcruples of r or **, f 
then arp the Days and Nights equal; Btlt tfh&i the 'Sum come :h to 
thofe Points of the Ecliptick % which are- cut by the Solfticial Colure> 
which are in the beginning of £ and i» $ fhetnhfctf** being in s, it 
ftiaketh the longeft day to all the Nor thejra,and the fhorteft day to all the 
Southern Inhabitants of the World :' And b^hf § in Capricorn, it iftaketti 
tht fliortefirday to the Northern/ arid the longeft to the Soucherti In* 
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71 Of the tw4 T RO P I C KS. 

The Tropicks of Cancer and Capricorn, are two Circles drawn upon 
the Superficies of the Globe, parallel or equidiftant from the Alquinoa- 
rial, on the North and South-fide thereof at 23 Degrees, ji Minutes 
diftance therefrom 5 the one is called the Northern Tropick y the other 
the Southern. And between thefe two tropicks, is leated that part of 
the World which is called the two Torrid %^es. 

8 And?. Of the ARTICK *»d ANT-ARTICK Circles. 

Thefe are twb fmall Circle* drdwt) about the Poles of the World and 
parallel to the Equindttial and Tropicks : And the Circle Artick is fo far 
diftant from the North Pole^ as the Tropick of Cancer is from the Equu 
hoctial i And the Ant artick is at the lame diftance from the South Pole 
Vtz. a j Degrtes, k> Minutes, and in thefe two Circles and feated the 
two Poles of the acliptick : And between them and either Pole^ are the 
two Frigid Zones s the two Temperate %pnes 9 lying between thefe two 
Circles, and the Tropicks of Cancer and Capricorn. 



x*. 



chap, vl 

Of the S t < t e h cf the WORLD. 

I. Of the Ttolonuick Syftem. 




EHIS Syftem Juppoleth the Etrth to be in the Center of the "t)nu 
niverje ; above it the Ekmentarj Region $ next above that the 
. ', then Mercury ; next above him Finns, the Sun as Chief Mode- 



rator 
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rator of all the reft/ in the midft of the Planets, environed not only 
by the three foregoing, called Inferior; but likewife by Mats f Jupi- 
ter and Saturn, called the Superior Planets ; above Saturn is the Sphere 
of the fixed Stars ; by fbme called the Firmament. 

This was the the firft Pythagteari Sjfktm, atyJ was embraced by Ar- 
ehimides, the Cbaldeani, Arifiotle, Cicero, Livy, Ttolorny, Alpbonfm, Pur- 
baccm\ and* the greateft part of Afironomers, until the time of Magi* 

ma ana tl»\kt. 
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2. Of the Cofernicm Syft*n.'* 



t 







**f*HB Sjjyfc* givetjji to, the Earth, not only a Dinrnal Motion about 
J its ifcw* but alio an Annual Motiop about die Sun, as the Cen- 
ter o\ the Vniver/e i This Sj&tm, about two Ages face was refufci* 
fated (but imperfectly) by, Cardinal Crfanus , until Coptrnictis cam* 
and gave it a perfed confummation r followed by the greateft Wits of 
ibio and th^ foregoing ^*f. 

J ! Jn- this Syfitmyt* may perceive the San placed in the Center of the 
ffrr&f ; next above him Merourj. finiftjiqg, his Courfe about So Days t 
Thcn^wi^, making her Revolution in 2ifi*e A/p*M/: Above her the Earthy 
with the Element or? Sphere r in the Annual Orb, which it runs through 
id $6$ days and a half, >y a Motion from )%/? to Eaft; that is in the 
fame Circle wherein the other Syfiem places the Sun; befides which 
Annnal Motion* Copernicus Afiigns to the Earth a diurnal Revolutio/ti 
in which it turns about its own Center in the fpace of 24 Hours from, 
Wejf> to Eajl t The Mbon by a Menftrual Revolution being carried 
about the Earth as in an Epicicle : Mars running about the Sun 9 fas 
the Center of the Univerfe^ in two years time yjapiter about turn 
HiJmlpe years ; and Saturn in Thirty: The 5f£tre or the fixed Stars^ 
* being diftant by io vaft an Interval from the Sphere of Saturn , that 
the Annual Orb in which the Earth moves, appears in refpeft to if* no 
•d*i 'then a point. 



* . . A S r R O.N MI C At 



» » • 



,i .1 -; 



CHAP. VII. 

t ... 
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• • • 

The Ptolomcan Syftem ftrongly Argued for and Maintained, 
and many of the Copernican Arguments Anfweredby Mr. 
Henry Phillippes. 

< i * 

i. Of the E a * t h. 

THis one would think (hould be perfe&ly Itnown of us, fince it 
is our natural Habitation wherein Cod hath placed us ; but 
yet fuch is our ignorance hereof, that not only among the com- 
mon fort, but there hath been much to do among the Learned, to prove 
that this great Body of the Earth and Water is exa&Iy round like a 
Globe. And it hath been counted a very Fable, that tqere fhould be 
any Antipodes or people dwelling in any part of the Earth dire&ly un- 
der us, (iippofing fuch would be ready to drop down from the Earth 
into the Heavens. But that the Earth is round, may; appear by the 
round fhadow of the Earth upon the Moon, when fne is Eclipled ; and 
likewife by the difference of time, wherein Eclipfes are feen in feveral 
places. But the mod convincing Argument to prove both the round* 
nefs and habitablenefs of all parts of the Earth, whether we account 
them above, or under, v is the daily Experience of our Seamen, who 
have and do daily Sail about it, fpecially from the Eaft to the Weft. 
And though the Earth cannot be furrounded by the North and South 
Poles, in regard of the Cold and Ice, yet by the agreement which i$ 
found between the dtftance and the Latitude of places lying North 
and South ? it is evident that the Earth is neither Flat, nor Square, nor 
Oval (as fome have imagined,) but perfe&ly round. 

The Tecond thing worthy confideration herein, is the Compaft of 
the Earth. And herein there is much difference between Ancient and 
Modern Writers^ which arifeth partly from the difference of their 
Meafures, unknown to each other. The beft Account hereof 1 fuppole 
is given by Mr. Norwood, who for this purpole A*noi6$^ meafuiwf 
'the diftance between Tork and London y ana fb exaftly taking the La- 
titudes of thofetwo places, fourfd that one Degree in the Gompafs of 
the Earth did contain 367300 of our Englilh Feet ; fo that the whole 
Comp&fc of the Earth being 360 Degrees, will be 13 3192000 Feet, 
which reduced into Mfies, according to the Statute, each Mile con* 
ta-ijiirfg 5286 Feel;, it yield? 05036 Miles. By this you may fee. this 
G^obeof Earth and Water, though it teem (b great to feme, that ic 
cannofctemeafijred; or incompaffed, yet is but a fmall thing, confi- 
dered'by the Rules of Art; infomuch, that a Ship (ailing one hundred 
• MiJes every day (which it may well do) it will furround thi* Globe 
in 25* days ; which is lefs than three Quarters of a Ytfar. 

Thirdly* 
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Thirdly, It may be enquired, whether the Earth be the Center of 
the Univerfe or not; and whether it ftands ftillj or hath any Mo- 
tion ? 

For anfwer hereunto, I fay, it hath been the moft received, and in 
my Judgment the beft grounded Opinion, That this Globe of Earth h 
the Center of the Univerle, being without any Motion, and that the 
Sun, Moon and Stars are moved round about it : Yet it \vas the Opi- 
nion of Pythagoras and Arijtarchns (very Ancient Philofbphers) that . 
the Sun is the Center of the Univerfe, and that this Globe of the Earth 
is turned round about the Sun, together with the Moon, and the reft 
of the Stars and Planets. This Theory was left off by ?tokmy y whom 
moft of our following Aftronomers have followed until Copernicus , 
who revived the fonejaid Hypothefis, and fince that he hath had many 
followers. And tfjough this may feem to be a very ftrange. Conceit , 
yet they Bring vttf probable Arguments (in point of Art) to confirm 
it. In anfwer to which, I fhall propound thefe Six Considerations. 

Firft, That this Opinion is at the beft Fortified, but with probabte 
Arguments ; whereas for the (landing ftill of the Earth we have dai- 
ly afenfible, if not a real Experience* And though our Senfes may be 
deceived herein ; yet it will be hard to prove that they are deceived. , 

Secondly, Though this Theory, in fbme Refpe&s, doth yield much 
Harmony in the places and motions of the {even Planets, giving a good 
Account of their direct and retrograde Motions, without any Epicicles ; 
yet it fails much in the fixed Stars ; fuppofing them to be fb far diftant 
from the Center of the Univerfe, as is beyond all probability. For it 
is certain by the moft accurate Obfervations of Tycho Brake, and his 
Suceeffor Longomont&ntu^ that there is not the lea ft obfervabld diffe- 
rence in the Latitude of places obferved by the fixed Stars, at any x)rie 
time of the year more than other ; no not to the quantity of half aMt* 
nute. And therefore if this Theory be allowed, it muft be Granted t 
that there is fuch a diftance between the fixed Stars, and the Center of 
the World, that not only the Globe of the Earth, but that vaft diftance 
of the Sun from the Earth (which is the fe m id ia meter of the Suns 
Annual motion) muft in refpeft thereof be but a little Point, not cau- 
fing half a Minutes Parallax, or difFerenceof appearance. Now if fuch 
a, diftance be allowed as is requisite for this purpofe, obferve how it 
will exceed all proportion. For whereas Saturn^ the fartheft of the 
Planets, by the content of all Aftronomers, is diftant frqm the Earth 
but about 12000 femidiameters of the Earth, the fixed Stars according 
to this Account muft be diftant 7904818 femidiameters : So that the 
place between Saturn and the Stars is 7892818 femidiameters, which 
is 658 times more than Saturn is diftant from the Center. Thus you 
fee there is no proportion between this vaft diftance of the Stars above 
Saturn, and the Planets under him. Befides, all this vaft diftance is 
but Wafte and Ufelefs, there being no Stars, nor any vifible Furniture 
therein, and God and Nature makes nothing in vain. 

Again, if according to this forefaid diftance you. Calculate the quan- 
tity of the fixed Stars by their vifible Diameters, a Star of the firft Mag- 
nitude will be greater than the Sun itfelf 1690714$ times, and their 
true femidiameter , or half the breadth of fuch a Star , wrll be more 
than % times the diftance which is between the Sun and the. Earth. 

B But 
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Butthefe things are fb unlikely, that it makes as much againft this 
Hypothefis, as the other probabilities plead for it* 

Thirdly, The Followers of this Opinion hold, that the Earth hatha 
daily motion, whereby it is turned round about upon its own Axis 
every day. And for this motion they bring a very piaufible Argument ; 
for by this flay theyjthe incredible fwiftnels of the Heavens and Stars 
is very well felved. For if according to Tycho y you allow the fixed 
Stars tp be but 14000 femidiameters diftantfrom the Earth) whereas 
ptolomy accounts them 20000, yet the Stars sear the Equator muft 
move every Minute of an Hour 240000 Miles to perform its. daily mo- 
tion round about the^ Earth, This motion they count too fwift for 
any natural body to perform $ and therefore think it more likely that 
the Earth fhould turn about once every day, and thereby caufe the ri- 
fing and letting of the Sun and Stars* 

This conjecture is fo probable, that many who ire againft the An- 
nual motion of the Sun, yet yield to this daily motion : .But yet I 
conceive that the Earth is not fubjeft to this motion neither : For if 
the Earth fhould according to this Opinion move every day round 
upon its own Axis, then we which live upon the Surface of the Earth 
muft be moved with the Earth above 1600 Miles every Hour. Which 
motion, though it be very (low in refpeft of the forefaicj fwiftnels of 
the Stars, yet confidered by it felf, and compared with thejnotioq of 
things here below, it is exceeding fwift, farfurpaffing the Flight of the 
fwifteft Bird, or the Bullet from the Cannons mouth. And therefore 
furely if any fuch motion were, we fhould be more fenfible of it, than 
we are. 

But Grant that this motion fhould be performed by the Earth, and 
we not fenfible of it, in regard of conftant ufc unto it ; as men that 
are ufed to the Sea are not troubled fo much with the motion of the 

* N 

Ship as others are : Yet judge whether it be not more likely that the 
Heavens, Sun, Moon and Stars, being all Light and pure Bodies, fhould 
perform the forefaid fwift motion (though to us almoft incredible ) 
than that the Earth (a dull and heavy Body ) fhould perform this la- 
ter motion.* As we fee by experience, that a Horie being a Creature 
of a nimble fiery temper, is better able to run ao or 30 Miles in one 
Hour, than a Snail which is a dull fluggifh Creature to creep one Poles 
Length, which is fcarce the ten thousandth part thereof. 

Confider alfb, that this fwift motion in the Heavens is no more to 
be wood red at, than the vaftnefs of their Circumference ; and it is but 
reafonable to think, that God who hath made them of fo great Com- 
pafs, hath I ike wife fitted them for fo fwift a motion. And the Truth 
is, fwift nefs of motion depends neither upon the Greatnefs or Small- 
nets of the Creature, but upon the appointment of the Creator. Thus 
we fee by experience, the. little Hare exceeds for fwiftnefs both the 
Sheep, a Midling, and theOxea Creature of the lajgeft fize ; and 
yet is out-ftripped by the Dog and Horfe, Creatures likewife of the 
middle and larger fize. So that it is neither the fmaller Compafs of 
the Earth, nor the larger Compafs of the Heavens, which can either 
prove or dif prove the daily motion of either : But herein the wonderful 
Power of God is the more magnified in making the Heavens, not only 
by their vaftnefs to incompais the Earth, but alfb by their fwiftnels 
daily to furround the fame. ^ . . Fourthly, . 



RECREATIONS. 

Fourthly, Though this Theory in fbme things may be more plainly 
demonftrated by Geometry than the Theory or Ptolomy , being freed 
from thofe Epicicles ; yet this.may alfb be performed by the Hypothe- 
sis of Tytho\ and the places and Afpe&s of the Planets may be as truly 
arid readily Calculated thereby, as by this. Experience we had hereof 
in that great Eclipfe of the Sun the 29 of March 1652, about which 
mod orour Writers following new Tables, according to this Hypo- 
thetic, were greatly miftaken hi the time of the Eclipie, reckoning it 
half an hour too foon: Whereas I calculating it by the Tables of Tycho, 
add Longomontanus, it fell out very exa&iy. And you {hall find, that 
in all the Eclipfes obferved by Tycho and Lovgomcntanus y their Tables 
never failed tnem fo much. And for the motions of the Sun and 
Moon, there are none like them : So that you fee there is no neceflity 
of following this ftrange Hypothefis. 

Fifthly, This Opinion is againft the conftant Tenor and ordinary 
Phrafe of the Holy Scriptures, which ought to be had in fpecial Re- 
verence ; and from which we ought to be very careful how we vary 
in any thing, pretending the Scripture fpeaks herein, according to the 
fenfe and apprehenfion of coriimon people, efpecially when the thing 
pleaded for is fo unlikely and urineceffary, 

Laftly, This Opinion is of dangferous confequence, the followers 
thereof being fubjeft to fall into many vain curiofities, and Fruitlefs 
Errors: As that the Moon, and the reft of the Planets and Stars, may 
be each of them habitable places, as well as the Earth ; and (bme have 
Written largely to prove, that there is a World in the Moon, and that 
our Earth gives light unto them, as the Moon doth unto us ; and fo 
Account the Earth to be as one and the fartie kind with the Stars and 
Planets \ whereas it is plain in Gen. 1. that pod made the Earth on the 
third day of the Creation, and furnifhed it with all forts of Herbs and 
Trees ; but the Sun, Moon, and Stars were not made until the fourth 
day : Which is enough to prove them Creatures of a different kind 
and nature ; and we cannot find the left hint that God made the! 
Moon, &c. for an habitable place, or the Earth to give Light to the 
Heavens; but Ver. 14, 1 J. it is plainly exprefied, that God f*id, Let 
there be Light in the Firmament of Heaven, to fe far ate the Day from 
the Night. And let them be for Lights in the Firmament of Heaven # 
to give Light upon the Eatth 5 and it was fo. There is not a fy liable 
of the Earths mutual and reciprocal Light. 

To conclude this particular, moft of you I fuppofe are ready enough 
to think, that thefe Men err very much in making the Heavenly Bo* 
dies to be Earthly Habitations ; yet give me leave to tell you, that 
there is a more common and dangerous Errour, which we had all need 
to take heed of; apd that is , that we do not account this Earthly 
Dunghil to be our Heavenly Habitation, by hying out all our Care 
and Pains upon it : But whilft we live upon the Earth, let our Conver- 
sations be in Heaven, from whence we look for a Saviour, the -Lord 
Jefus Chrift. And now leaving the Earth, it is time to afcend to the 
other Orbs, Viz. That of the Moon, Mercury, Venus, the $*n 9 Marsj 
Jupiter, Saturn, the fixed Stars, the ChriJl aline, andfirfl moving Heat- 
veils* 
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2. Of the Moon. 

It is time for me now to leave the Earth at 1 reft in the Center, and 
to (peak of the Heavenly Bodies and their Motions. And the Moon in 
the firft place prefents her felf, being by the content of all Aftrono* 
mers placed next the Earth. 

• Firft, for the Form or fafhion of the Moon, it is round etfery way 
like a Globe. And this may be proved by the tiiccfeflivc and propor- 
tional Light which it receives from the Sun 5 for if it were round and 
flat like a Trencher ; then the Light of the Sun coming to the flat fide 
would prefently tpread all over it , as it doth upon the flat fide 
of an Houfe or upright Wall. 

Secondly, As for the matter of the Moon, or what fubftance it is 
made of. Thole that hold the motion of the Earth , they tUink the 
Moon to be very little different from the Earth, having Sea and Land, 
Mountains and Valleys : And this they gather from the fpots which 
are feen in the Moon/ accounting thole darker places to be Sea, and 
the, brighter places to be Land. But I conceive the Moon to be tff fome 
like fubftance with the Clouds : For if you look upon tfre Moon in the 
day time, you (hall fee many times in a fair day, when the Clouds are 
High and White, that the Moon and they are all of one Colour. A* 
gain look upon the Clouds in fuch an Evening about Subletting, and 
you fhall perceive the Clouds to reflect the Light of the Sun, and to 
fbineas the Moon doth .- And this Light thus reflected from the Clouds 
and the Vapours of thefe lower Regions, is the Caufe of the Twilight, 
which continueth till the Sun is 10 Deg. under the Horizon, and then 
the lhadow of the Earth falling upon the Clouds, doth take away their 
fhining, juft as the Moon loleth her Light in her Eclipfe, which pro- 
- ceeds from the fame Cattle. Add to this the many Refemblances of 
many Suns and Moons, which are divers times feen in the Air, which 
are nothing elfe but Clouds fitly formed and placed to Refleft the Light 
of the Sun unto us. All this may Ihew, that the Moons fubftance doth 
in fotoe fort refemble that of the Clouds. And as for the duration of 
the Moon, longer than the Clouds; this it hath by Gods appointment , 
who alio ciufed that Cloud to Guide the Ifrtelites 40 years in the Wil- 
dernds, which was a Pillar of Cloud by Day, and a Pillar of Fire by 
Night. 
,:; Thirdly, It is a comrfwh queftion,' whether the Moon have any 

Light of her own ? or whether the receive all her Light from the Sun £ 

For anfwer hereunto, confide r that there are feveral forts of Lights) 
firft there are feme things that have not only Light in themlelves but 
give Light to other things, as the Fire and the Sun. Secondly, there 
are tome things that have no great Light in themlelres, yet they fhine 
- . in the Darkj as Glow- worms, Rotten-wood, and Filh-Skins. Third* 
ly, there are tome things which may be laid to have Light, but this 
Light appears beft in a greater Light ; as white things, polilhed Me* 
tals, Glafles and the Clouds. And fuch a Light I conceive the Moon 
hath of her own, whereby the is fitted to Rcfle&the Light of the Sun 
to our Sight. Yet I do not think, as fome have fuppoled, that the 
Moon is fo perfect a mirror as that the tpots which we fee in the 

Moon* 
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Moon are nothing elfe but the Image of our Earth and Sea which we 
lee therein; as when we look upon a Glafs we behold pur own Image 
therein : Much left do I believe what fbme have (aid, that things done, 
or a Writing fet before the fhining Moon, to ay be feen and read in 
the Moon at an other place of ths World , very far diftant from it ; 
as by the Refle&ion of Glaffes it may be performed for a fmall di- 
fiance. 

Fourthly > If you demand what may be the Reafbn of thofe (pots 
which are feen iq the Moon f I anfwer, they proceed from the rough* 
nefs and inequality of the Moons Body. For though the Moon hath 
not Hills and Dales , Mountains and Valleys ; yet as you fee the 
Clouds are many of them ragged things, and not fmooth and plain,- 
{bit may very well be in the Moon, though in regard of her diftance 
they are not fo difcernable* And this fuppofition will very well agree 
with all the Obfervations of thefe (pots , both in the New and Full 
Moon. For firft, in the New Moon, by Reafbn of this inequality of 
the Moons body, fome little fpots of Light will appear before the main 
body of Light, on the tops of thefe rough places, and then £gain to- 
wards the Full Moon, this inequality will caufe much difference in the 
Light of the Moon: Juftasypu fee when the Sun fhines full upon a 
Glafs Window, though the Window be in a manner Bat, yet if the 
panes of Glafs lie never fb little flaming, it will caufe a difference in 
the Reflection, and one place will feem darker than another. 

Fifthly, As for the quantity of the Moons body , and her diftance 
from the Earth: How thefe things Come to be known, I fhall fhew 
hereafter : In the mean time, it Khali fuffice to tell you, that accord- 
ing to Tycko, the. Moon is diftant from the Earth £6 femidiameters of 
the Earth, which reduced into Englifh Miles, is 223048 Miles; And 
though the Moon appears fb little to us in regard of this diftance , yet 
the true Diameter or Breadth of the Moon is 2660 Miles , and the 
Compafs of it 6474 Miles ; fb thap the Breadth and Compafs of the 
Moon is a little more than the one quarter of the Breadth and Com- 
pafs of the Earth 5 and if you regard their folid Proportions, the Earth 
is 50 times bigger than tne Moon. 

Laftly, The Moon hath a four-fold motion : The firft is its daily 
motion, wherewith it encompafleth the Earth in 24 Hours 48 Mi- 
nutes. The fecond is her motion in the Zodiack, wherein fhe is the 
fwifreft of all the Planets, running through all the Twelve Signs td zj 
Days, 7 Hours, 45 Minutes. Thirdly, fhe hath her motions from the 
3un, whereby is caufed the diverfity of her appearance ; this motion 
is finifhed in 29 Days, 1 J Hours, 44 Minutes* Fourthly, fhe hath 
amotion of Latitude from the Ecliptick Line, or way of the Sun* 
which is the Reafbn that there are not Eclipfes every New Moon and 
Full Moonj and this motion is finifhed in 18 Years, 7 Months, and 
1 a Days. Many good Ufes might be made of thefe motions; but of 
thefe I have, aad fhall fpeak more in its time. 
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ASTRONOMICAL 

$. Of Mercury and Verius. 

I put thefe two Planets both together * for though they have fbme 
difference in their motions, yet in fbme refpeft they are both alikfe : 
Thefe as two diligent Pages, continually wait upon thfe Sun their Lotd, 
being never far dilhnt from him. 

As for their order in the Heavens, Ptolomy placeth Mercury next above 
the Moon, and Venus next above him, both under the Sun, But here- 
in Tjcho in fbme fort agrees \tfith Copernicus, and the later Aftronomets 
all content therein, making the Sun the Center of the Planets, and (b 
they place Mercury next the Sun, and Venus a little further off the Sun ; 
fuppofing them to turn round about the Sun, as it were in two little 
Circles ; (b that either of thefe Planets, are fbmetimes above, and 
fometimes under the Sun.* And fometimes Venus may be nearer to the 
Earth than Mercury. 

Hereby a!fb you may perceive the caufe why thefe two Plaqe.ts are 
never very far diftant from the Sun, for they can go no farther thaa 
their Circles will give them (cope : which for Mercury is about 29 de- 
grees ; and for Venus about 48 degrees. 

. Mercury, by reafon of his continual nearnefs to the Sun, and the 
fmallnefs of his body, is feldom feen, Bqt Venus by her Luftre is 
known unto all men ; Abe fometimes tuns before the Sun, and then 
fhe is called the Morning Star, (bmetirrtes fhe follows the Sun, and theft 
fhe is called the Evening Star. And fb greit is her brightnefs ( by reafon 
of her nearnefs to the Earth) that fhe is not only feeh in the Night, 
but many times in the Day, which many will gaze at ? but the Learn- 
ed and Diligent Tycho made a very good ufe of it : For by obfef ving 
the diftance between the Sun and Venus in the Day time, and then the 
Night following obferving the diftance from Venus, to fbme of the 
fixed Stars, and from them to others ; he thereby found out their pla- 
ces more exa&ly than by any way elfe he could attain to. But if fuch 
anEclipfe had happened in his time as that of the 29th of March 1652, 
or that Augufty. 1654. both which happened about High-noon, where* 
in fbme of thq fixed Stars were feen, he might have performed this cod* 
clufion with more eafe and certainty. And I hope fbme lover of 
Aftronomy or other, hath made fuch ufe of this occafion, which 
would be of great concernment, either for the reftifying or confirming 
of former Obfervations, in this fb neceflary a part of Aftronomy, 
And I hope if all have negle&ed it this time, that fbme will be dili- 
gent in it, at the next great Eclipfe of the Sun. 

The diftance of thefe two Planets from the Earth, is fbmewhat diffe- 
jenr, but according to their middle diftance they are accounted to be 
removed from the Earth, as the Sun is, of which you fhali have fiiore 
in the next ScQion. The breadth and compafs of their bodies is 
thus: 

Venus 4$ 977 
Breadth of^>- >MiIes. 

Mercury 29313 

Compafs 
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Venus 13800 

Compafsof^ ^Milcs. 

Mercury 9354 
4, Of the Sum 



The Suil is the principal and chiefeftof all the Planets ind Stars, be- 
ing.the Fountain of all the Light we receive 5 and therefore is itioft fit- 
ly placed in the midft of the Heavens. As for the matter of it, it Can- 
not be no other than pure Fire, <as is manifeft by the effe&s thereof 
Light and Heat .* For though Heat may be without Luftrein fome things, 
andLuftre without Heat in many other things, yet Heat and Luftre 
both cannot be without Fire : But this Fire I fpeak of, you muft not 
imagine to be any grols Fire, but pure Elementary Fire* which needs 
not the continual Ripply of Fuel, but of ic felf is lafting and durable. 
Forthough the Pfalmift (kith, Pfal. 102. 26, that the Havens firtti 
wax 4>U as 4 Garment) this is rather by the Sin of Man than by their 
own Nature. 

This Sun, as it is themoft glorious, To it is the m6ft ufcful Creature 
of all others, being not only the Fountain' pf Light, but the Fountain 
of Life unto all Creatures ; this made the Heathen Worfhip him for a 
God 5 and the Jews, though better Infku&ed, and exprefly forbid* 
deii, could fiiarce refrain from this Idolatry, but Wbrfhipped the Sun 
and Moon. Let us take heed of this, but let us praile God for them, 
arid with them, who made both us at}d tfcm, is we are exhorted* 
FpaL 148. Praife him Sun and Moon, frkifi him all ye &th+s of Light j 
for he commanded^ and they were created* 

As for the motion of the Sun h Firft, \t hath a daily motion found 
about the Earth, by which it makes the Day and Night. Secondly, It 
hach a Yearly motion round about the Heavens, whereby it caufetfi 
Summer and Winter, Springtime andRarveft : Thiscourfe it finifh- 
eth in j6$ Days 5 Hours, 49 Minutes, Which odd $ Hours 49 Minutes, 
in 4 Years makes up almoft one whofe Dfcy, add is therefore added 
every fourth Year or Leap-year i for othehfrite, in a little time the Month 
of June would fall in the Winter, and December in the Summer, as it 
did iii the Egyptiaft year. Bat this was thus reftified by Julius C*fai 9 
which account, though it was fer more exaft than any of the former, 
yet by realbn that thofe odd hours and minutes did lack 44 minutes of 
one day in thoie 4 years, it hathcaufed feme .alteration in the year 
fince his time. For whereas the Sun in his time entred into Aries on 
the 25th of March) it now enters into Aries 4botit the toth of March ; , 
ftnd hereupon Pope Qregcry Anno 1782, caufed ten days to be cut off 
fromgthe old Account, and this is the reafon the Account beyond Sea is 
ten days before ours, which makes their Eafier, and all their Mof&ble 
Feaflrs, fell taoft times before ours. 

Thediftanceof the Sun from the Earth, according to tycho^ is 1156 
Semidiameters of the Earth, which reduced into Miles, is 4$ 804J0 
Miles. The diameter or breadth of the Suns body is 44600 Miles ; 
and the Com pa (s thereof is 1338S6 Miles 5 fo that thecompa&of theSun 
is above % times the compafs of the Earth : But if you have regard 

to 
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to the folic! contents thereof, then the Sun by , this Account is 153 
times bigger than the Earth. 

As for the daily compafs which the Sun runs in the Heavens, it is 
.28789124 mijes; fo that every hour it runs'1199547 miles, which is 
every minute near upon 20000 miles. And yet to perform lb fwift 
and continual a motion, the Sun needs neither the Poetical Fi£tion of 
Horfes to draw it, nor the more probable Opinion of the Earths daily 
motion to eafe it of its labour ; but by the appointment of God; co- 
met h forth as a Bridegroom out of his chamber ^ and rejofceth as a mighty 
man to run his race : his going forth is from the inds of the Heavens^ and 
his compafs to the ends of the fame, P£l. 19. y,6. 

5. Of the Three Super tour- Planet s % 5?tprn, Jupiter and Mars. ' - 

Thefe three Planets are accounted by all Aftronomers to be farther 
.from the Earth than the Sun. As for the motions of thefe Plana!, the 
their daily motions are fwifter than the other Planets, being farther di- 
ftant from the Earth, yet their periodical motions are more flow^ and 
according to their diftance from the Earth, fo is their flownefs. For 
Mars, the neareft of thefe three, finifbeth bis courfe in one. year 3*2 
days, ,y*/*/«rthei}ext, in ii years 318 days.. Saturn, the fartheft, 
jn 29 years 174 <&ys j in thefe times they, run thorow the 12 Signs in 
their Ecliptick. \ . ; : , . 

Befides thefe motions, there is alio a retrograde motion! which not 
only thole tljree, but Venm ^nd Mercury are iubjed to. . Ipdeed, the 
Sun is exempted from it (/is jt were by extraordinary priviiedge) and 
the Moon avoids it by her fwift motion ;• j>ut Mercury and Venus % tho 
in their mean motion equal to the Sun, 5/et are often driven back* 

Mercury is the moft often fubjefl: hereunto - of. all the Planets, beinj 
very inconftant in, hismotiop; running ovgr this motion every in 
days, being dire£fc 92 days, and then retrograde a 4. days. SaturH is 
more conftant a.nd ftrious in his walk, renewing this motion once in 
378 days, being Idireft 23^ flays, and retrograde 140 days. And %u+ 
p iter, his next Neighbor, as it it were to keep him company, walks 
* this round in 399 aays» going forward 279 days, and then backward 
120 days. But Warlike Af^, as fcorning to turn, his back, marches 
on furiouflyfipr 700 days together, yet then he is forced to counter- 
march as fail for 80 days. Laftly, Dame Venm , proud of her Beauty, 
which Ih? is Joth to have too long hidden, or fears will be too much 
I burned by the Sun,, runs as faft as (he can before him for 542 days ; 

but whenihe fees the Sua wall over-take her, flpe turns about and runs 
the contrary way $>r 42 days* that fo the Sun may fhe fooner over- 
fhoot her, anft .file may again ftiew to thp £arth her gloriou? Luftre. 
Thefe motions you may evidently fee in thefe Planets! if you obferve 
their fuuation Nightly in refpcft of the fixed Stars* but the far- 
ther ground- and demonftratioji hereof, I have not time to fpeak 
of ^ , . ' 

Laftly, For the diftance of tbefe three Planets from the Earth, Mars 
. / is diftant 1745 Semidiameters, Jupiter 3990, . Saturn 10550, which 

, being granted, their diftance, breadth, and, compafs in Miles, is thus: 

Diftwce* 
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Di&aHte. Breadth. Compafs. ., 



Mars 

Jupiter 

Saturn 



69505^ . 


3ft$.t 


16484 


15892170 


1 % 800 


49228 


420206JO. 


2*930 


68891 






4 6. ;*>f /£<? F/*«i Stars. 

t call thefe 5^r/ fixed, not becaufe they are void of all motion, but 
becaufe they keep their placds very exactly one in refpe£t of another. 
Infbmuch, that thofe Stars which were to beobfervedin aright lide by 
Hpparcbu* 1700 years ago, Were found foby Ptolomy in his time igjoo 
years ago, and continue in the fame pollute ftill, asFyou may fee by 
many Examples in Tycho, lib. 1. p. 1 34. therefore it. is very probable 
that they all are fixed in oneSSphere, and are all fcqually diftant from 
the Earth, fince they are (b unttbrm in their motions.* 

The motions of thefe Stars* are two: The one daily from Eaft to 
Weft, the other yearly according to the order of the Signs, in their 
dbjtlfi motion they ate exceeding Iwift J: for the conapafc t)f their JF/e*. 
2W# is' above J50oooooo-;of;Miles; fothat thofe Stars which are to- 
wards the Equator^ nauft move 240006 Miles ewy minute of an hour; 
But in their other motion they are exceeding flow, .not moving ,6ne 
,w,hoJe minute in a year, but only one degree in 70 years; fo that 
they.tvill be 25000 years* in making their progrefs through the 12 
Signs. This motion by the Ancient Aftronomers was thought to be 
finifhed in 36006 years, and is called by fome tba Platonic J^ year : At 
which time, according to their Opinion, #11 the Stars having finifhed 
their Revolutions, (hall return unto their firft places ; and that all other 
things (hall return with them again to the fame order wherein they 
were. But this Opinion is very vain* for neither will the motions of 
the Planets and Stars, calculated together, agree to fuch a Revolution; 
And the Apoftte Peter affirms, That both the heavens and the earth which 
-now a/e 9 . {bail be destroyed with fire* at the Uflday, 1 Pet. 3. 7. which 
will certainly be long before this Period. . 

Concerning the number of the Stars, though it be great, yet it is 
na£ infinite, Aftronomers > take notice only of about 1000, which 
are the moft confpicuous, and though fometimes ip a *lear Winter 
Night many more little ones may be perceived, yet th$y cannot cer- 
tainly be obierved; and thofe aforefaid feem mapy more than; thoy 

are ' -a 

The Ancient Aftronomers, the better to diftinguifn and defcribe 

thefe Stars, have, drawn them upon their Globes and Maps in 48 

Images ; fb that every Star comes to have a Naine from that part of 

the Image they are placed in : As the Bulls Eye 9 the Lioni Heart, and 

fuch like. Some Modern Aftronomers* have added 1 a Conftellations 

inore towards the South Pole, which were not known to. the An- 



cients. 
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Another way whereby thefe Stars are diftinguiflied, is by their fe- 
ver al bigneffes, amd to this purpofe they rank them into 6 Magni- 
tudes. This diftinflion is far more apparent than the other, the Con- 
ftellations being only Poetical and Imaginary, this difference real and 
vifible. But though the biggeft of thefe Stars feem little iri regard of 
their great diftance from us , vet are they of wonderful greatneft. 
For if you reckon only their diftance according to Tycho, to be 1400a 
fefflidiameters of the Earth ("whereas Vtplomy allows 20000) this re* 
duced into Miles, yields 5 $762000. Which being fuppofed, their 
Breadth and Compafs, according to their vifible Diameters, will be as 
followeth. 

Breadth Compafs Number 



a "o 24256 
•j .g 1684; 
4 w> 1212 

6 05090 



101643 
76232 

5*935 
381 16 

25410 
16941 



»5 

208 
474 

217 

49 



Hereby you lee, that the fmatteft Stars are almoft as big as the Earth, 
the Compafs of the Earth being 25056 Miles, as we fhewed before. 
The next fort are fulHts big, or bigger, and all the reft to Order, far 
exceed the Earth. So that a Star of the firft Order is lour times the 
Breadth and Compafs of the Earth ; which Cubically considered , 
renders the Stars 65 times greater than the Earth. Thus the lea ft 
things in Heaven are great, though they feem final), and the greateft 
things on Earth ate fmall, though they feem great. Let this teach us 
toeftecmof things, not as they feem, but as they are. 

7. Of the Qhrift*&i*t Hedve*. 

This is fitly called the Wattry Heaven , whofi place is above the 
Stars : For though do fuch thing is apparent to our Eyes , yet the 
Scriptures make frequent mention of it. This was the Work of the 
fecond Day in the Creation, Go*. i*6,7< Agai* f God f aid % Let there 
be a Firmament in the midjt of the Waters f and kt it divide the Wa- 
ters from the Waters. Then God made the Firmament, amdjepatated the 
Waters which were under the Firmament $ from the Waters which were 
above the Firmament. This, though fome interpret of the Waters kr 
the Clouds, yet it cannot be fo meant, for the Clouds are for below 
the Firmament, thofe Waters are above it \ Befides, the Clouds are 
but Vapors atifing daily out of the Earth. And though this may feem 
ftrange to Setifc or Rcafon, yet it is the beft way in riiis Point to fU* 
fcfve with Dm Bartas 9 

. 1J rather give a thoafand times the Lye 

To mine own Reafon, than bat once dotty 

The Sacred Voice of that Non-Erring Spirit, 
. Which doth fo plainly and Jo oft aver it, 
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> That God abova the Righeft firmament t 

1 mat not 9 J, what kind of Waters Vent. 
P&L104. ?• PfaL 148.4. 

And the better to perfwade you to this, confider what he faith after- 
Wards 5 

I fet not why Mans Reafon fbtuld with ft and, 
Or not believe, that God, whofe Powerful Hand 
Bafd up the Red Sea with a doubts Wall, 
That liruYs Ho ft might J fcafe Egyptian Thrall: 
Could prop as fur e thefe Waters thus in lligh^ 
Above the Heavens Starry Camofy. 

^ • ••'."■ 

And hert, by the way, let thofe who plead for the motion of the 

Earth, apd the ftanding ftill of the Sun, contrary to the conftant Phrafe 
of the Holy Scriptures, fee what Force is in their excufe , as if thp 
Scriptures in thefe things, fpake only according to our Comracn Sea* 
fes, and the Vulgar Opinion 5 and not the real Truth, according to 
Nature and Art, to inform our Judgments. I am fure in this Point 
the Scripture fpeaks a Truth, whidrpaffeth both the Senfe and Art 
of Man to apprehend. And not only in this one particular, but ma- 
ny other things, there are fet down in the Creation, which are above, 
though not contrary to the Rules of Philofbphy : As that there fhould 
be day, three days before the Sun. That the Trees aftd Plants fhould 
fpring and grow without the. Sun, which is the natural Caufe of their 
Production. That the Bird fhould be before the Egg, which is prepo* 
fterous in natural Generation ; Yet thefe things we ought to believe , 
much more fuch things as are more conformable to our fenfe • arid com- 
mon Experience. 

What may be the life of thefe Waters, is very difficult to determine, 
the Scriptures herein being filent. Some think they were partly ufed 
for die downing of the Old World : For it cannot be made good that 
lb much Water could probably defcendfrom the Clouds, the Waters 
kring ribfltfc the hjgheft Mountain, and many of thefe Mountains 
being hig(pthart the Clouds tbemfel vc$. Neither is this Phrafe ufed 
to fet forth the Rain that comes from the Clouds. 

Others think that thofe Waters are placed here, for the cooling of . 
the Firmament, which elfe would be' fet on Fire by its fwift and con- 
tinual motion ; and that the daily Confumption of thefe Waters, wilt 
be a fecondary Caufe of the Burning of the Heavens and the Earth at 
the laft day. But thele things are uncertain. The beft ufe of them 
is fet forth by the Prophet, Pfal. 148. 4. Praife the Lord ye Heaven J 
bf Heavens, and ye Waters which are above the Heavens. 

t. Of the fir ft moving Hedven. 

* • ■ • , . * - 

Above all thefe (by the Opinion of many) there is a great vafl: 

Sphere incompaffing all the reft, which is called the Firft-moving Hea- 

vtn \ this is fuppofed to move; round every 24 Hours, and therewith; 

to carry round about all the Start and Planets every day. But as this 

fe above our fenfes to perceive it, fb the Reafons they bring to prove' 

erf it; 
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s it, are riot of fufficient Force. And I rather thinfc that God hath in- 
dowed thefe Cceleftial Bodies with an inward Power to perform their 
feveral motions. For though they are not living Creatures, as fome 
have imagined 5 yet they may have a Propenfity to move to a certain 
Point, or in a Circular motion ; as we lee the Load- ftone doth, being 

fitly placed. ,'-':.•' 

For fuppofe thole Heavens, or Heavenly Bodies had need of any out- 
ward Caufe of their motions 2 Yet how can this Primum Mdbil^ yield 
tbcm any help therein. For though it might move the higheft Fir- 
mament wherein the Stars are, and which Keep a Uniform motion a- 
mong themfelvos* yet how can it move the Planets which are farther 
from it, and have fo many feveral motions*? They anfwer to this, 
that the diverfity of their motion proceeds from their diftance from 
this Firft Mover, which thereby hath the lefs Force over therti , to 
hinder them in their proper Motions from the Weft to the EafL But td 
this it may be replied, that if they hate a Power of themfelves to 
perform the one motion, why can they not perform the other daily 
motion lifcewife by their own Power. 

The Refolution of thefe motions might much better depend upon 
the daily motion of the Earth upon its own Axis ; and did not the 
Scriptures fo oppofe this motion, I fhould willingly afTent thereunto* 
But I (hall find this one Argument more againft this Opinion of the 
Copernicans. Fqr they fiippofing the Earth to be a Planet, how then 
can they think that the Earth fhould have any other motion than the 
reft of the Planets $ Now that the other Planets have no fuch diurnal 
^notions upon their own Axis, is apparent by the Moon 5 which if 
ihe had any fuch motion, the fpots in the Moon would not appear al- 
ways in the fame place of the Moon as they do, both on the Eaft and 
Weft of the Meridian : For if the Moon were turned round , thefe 
fpots would be fbmetimes on the one fide, and by and by on the Other. 
But if you obferve thefe fpots, you fhall find the Piftqre of,the Man 
in the Moon, continually on the Weftern fide of the Nflptmf and 
though fome variation it may have in refpeft of the vertical Point , 
yet in refpeft of the Pole of the Ediftkk , it keefls ^h^Kgjfce place 
. very exa&ly, juft as the Morns of the Moon do in tftwHi and later 
part of the Moon. * 

Thm 1 have dfcended to the Higheft Pdrts of the Vtfiblt Ruvei$f f 
dnd have (I hofe) in fome Meafun performed my Prom/fc. 
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CHAP. vm. 
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Containing forne of the ftrongeft Arguments (by way of Obje- 
ction) the Maintainers of the Ftolomean Syftem bring 
againft the Copernican Syftcm ; With the Anfwers the 
Capernicans give untd them. Extracted out bf the WrU 
tines of Pythagoras, Galileus and other later Aftrono- 
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Objection L 



T^Heir Firft Obje&ion is againft the Motion of the Earth .• For 
flay they) We fee tbe*Sun, Moon and Stars Rife, in the Eaji, 
and make a Progrefs by the South, and fet in the Weft : And 
therefore our Vifual Senfi Dtmonftr&tts, thai they move, and not We. 



Answer. 



In Anfwer to this, it may be urged ; That the Senfe of feeing is 
deceitful, and makes that feem to move which (lands till , and that 
ftand ftill which moves 5 as is often feen upon the Water. For * 
Rowing in a Boat, the Boat (hall feem to lie ftill in the Water , and, 
the Banks of the fhore (hall feem to Aide away from us i And many 
times the Moon and Stars (hall (eem to go along with w, which way 
foever wc go. 

-Objection II. 

If we (land upon a Hill (or on tiff Top of a main Mdfk of a Ship at 
Sea) then Looking round about us , the Heavens appear on each Quarter 
exi&ly Equidiftant frotk us : Therefore the Earth is in the Center of 
all the Heavens : For, were it in any other Place, we Jbould perceive one 
part of the Heavens nearer tons than another ; and the Stars would fbew 
Greater on that part of the Heaven, which fbews near to *s % and lefs to 
that fart of Heaven which fbews fart he jf from its. 
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the Diftance of the Starry Heaven from the Slum ( which is the 
Center of the Starry Heaven) is fo yaft, and the diftance of the Earths 
Orb fo fmail, that it ieems in the very Center it felf , and therefore 

makes 
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makes in the Sight no Alteration ; as by this following Scheme and 
Example, may be eafily conceived : Wherein imagine this Circle , 
representing- the Starry Heaven , 
to be 20 Inches Diameter.: A is 
the Center of the Circle, which 
is, in all parts, equidiftant from 
the Circumference. This Line AB 
will then be io Inches. Now 
fuppofethe Line AB were divi- 
ded into 6875 .equal parts, (for 
the fa^Mtmeter of the St*rrj s 
Heaven, contains the Jemidiame- 
tit of the Earths Orb 6^$ times ) 
and that the Center were remo- 
ved from its true place at A, one 
of thofe equal Parts : Then may 
you, firft, confider the apparent 
Length of one of thofe Parts ; 
and kcondly, what difference, io 

appearance from the Center, it would have : If then the whole Length 
A B 10 Inches, be divided into 687$ equal Parts, then (hall every 
Inch be divided into 637; Parts, which is fo finall, that it exceeds not 
half the Breadth of a Hair of ones Head : And what difference, at the 
Gircumftrence, half a Hair Breadth will ftoake from the true Center of 
a Circle of 20 Inches Diameter, is to be confidered. It is true , it is 
a difference from the trueCentcr', but fb finall, that no Man with the 
Point of a Needle can make a perceptible Mark, of that Size. Now, 
though the diftance of the Earths Qri> from the Center of the Sttrrp 
Httfveni be fo finall that it is Icarce dtfcernable, by Realba of the vaft 
diftance of the Starry Heaven, yet the diftance of the Earths Orb from 
the Orbs of Mars and Venrn is not fb great, but that a fenOble diffe- 
rence appears at feveral tunes in the fight of thefe Planets : For Mars 
in his Persgenm for when he is nearefi to the Earth) appears 60 timet 
bigger than in his Apogenm (or when he is at hisgreateft diftance from 
the Earth) and Venutjmxher Perjgmnk appears 40 times bigger than 
in her Apogeum : As (with good Telefcbpet ) hath been Obierved by 
Gdtiiems and others fince. 




OBJECTION 



HI. 



it is*gainft Reafon (ftjr they) to think the Earth {bould turn round? 
far then, we fiwdd* evtry Conversion have cur Feet turned upwards* and 
our Heads hanging downwards in the Air : Our Houfes would tumble overh- 
and eveuj loofe thing* as Stones % Animals* &c. Fall from the Earth, of 
having nothing fo reft their Weight upon. . 

A n a w % R. 

It is onreafonabfc to think Nature fhould create any thing to its 
own Deftruftion) which we muft allow, in cafe the Place Affigned 
fe by Nat urn be . lot qake enough «o retain it > for nothing can fubfift 

without 
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without a proper P/^re : But we fee it cuftomary with Nature to A£fc 
beyond Vulgar .Rea (on i For, whither the £*r/£ turn Round, or (land 
fk\J in the Center, it matters not in this Argument : For, we all allow 
the Earth to be Refund, and few Men now are (b unskilful in its Shape 
or Figure, as with LaSmttius, to deny an Antipodes to every Place on 
the £*r/£ and &*. Which Antipodes, according to his Argument, is 
as much fubjeft to theie Casualties, as the whole £*r/& in its Conver- 
fionc Nay, the whole £*r/£, by admitting Antipodes , runs equal ha- 
zard of dropping all loofe things into the Air , as admitting of tUi 
Eraths Con verfion does. 

i 

Objectioq IV; 

m 

If according to the Coperoicad DeSrine, the Eirth move round from 
Weft to Eaft in *4 Houh, then {admitting the Circumference thereof to 
he 2 1600 Miles) it mu/l in one Hour move 906 Miles, and in a Minute 
1 5 Miles, and in the fifth Part of a Minute 3 Miles. So that if a Stone 
he let fall from an High Steeple, and it he the fifth part of a Minute in 
falling, by that time the Stone comes to the Ground, the Earth jbould have 
pafftdfrcm Weft to Eaft three Miles, and the Stone muft (by confequeme] 
fall three Mile/ to the Weftward of the Bet tern of the Steeple. And to 
this OtjettiOn may bp added another ; Viz* Thai Pigeons may bjftrength 
of their Wings fly three Miles to the Weflward from their Dove-Houfe 
in one quarter tf an Hour : But in this time ftfould the Dove-Houfe, by. 
the Earths motion be receded EafttPard 225 Miles, which with the acqui- 
red motion of 3 Miles % makes 228 Miles, and then they Jbould alight 223 
Miles off from their Dove-Houfe : Both thtfe Arguments, and fevtrat 
other of the fame Nature, experience coutradi&s i and therefore the Earth 
jlandtftifa 
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By the Edtih, is riot meant only this bare BMl of Etrib and W*ter 
whereon we dwell ; but the whole Body as it to Goathed with the E- 
lements of Air and Eire t For theie Element i are frequently converti- 
ble into each other : And as Philofopbers teach us, aire never fi> purely . 
one y as not to have a mixture of *& : Therefore, whatsoever is wkhin 
this Sphere of Element s % We fay is in the £*rth y though part of thefe 
Elements, for their Purity, be Elevated above die Surface of that fo- 
\\d Body of Emh wherein we go: And therefore when we fay the 
tart ft moves, we do not mean only that part of the Element try Sphere 
which we call Emh ; but by the E*rtb we mean the whole Bodyoi 
Elements; which is according to this tioctwne agitated by one fingle 
Activity ; and what ever moves in any part of this Sphere y moves in . 
«// : As fir Example^ The Stone and the Doves being Elementary £*» 
<fef, are indofed within the Sphere of the Rtrihs Activity i Vtx* 
Within the Air of the Higheft, and therefore have the Motionimprt& 
fepon them that the Ear tk lath ; For which way foever the StcoeftUs, 

or 
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of is thrown $ or which way fbever the Pigeon Flies, they move aldng 
Etftwards with the Earthy though they fly Wejlwards. Thus Expe- 
rience fhews, That if a Ship Sails with a fwift motion W'ftwards r it 
may in one feondof Time run about 9 Foot ; and if one Jet fall- a 
Stone from on high into the Hold, that stone {hz\\ not fall 9 Foot Eajb* 
wards from the Perpendicular Point, but juft upon the fame Point in 
the Bottom of the Hold it would have fallen, if the Ship hail lain ftill, 
Viz. on the Point Perpendicular to the Pcwt above it, from whence 
it was let fall ; whereas , if the Stone had not received the Impreft mo- 
tion of the Sbip y it muft have fallen 9 Foot to the Eaftward of that 
Point. 

m 

Objection* V. 

J he Earth is a Heavy Body, and therefore unfit for Motion , efpeci* 
ally through the pure Heavens ; for fuch is the fublimity of them, that the 
Weight of the Earth would prefs through them, and foitjbbuld lofe its 
Place. 

Answer. 

If the Earth be a Heavy Body, yet it is not unfit for Motion, if the 
moving Power be ftrong enough to fet it going : But Heavy Bodies are. 
more unfit to lie ftill in the fublime Heavens, . than to move in them : 
For thus we fhall fee, a Stone thrown into the Air, whilft it hath Mo- 
tion it will abide there, but when the motion dies; the Stone falls. 

Thefe are fuch Objections as are Vulgarly made againft this Opinion * 
There are others, which by fome, may feem of more, weighty Concern, 
as being agairrft Senfe, Reafbn, Experiment and Demonfiration. Now 
fuch %s defire farther fatisfa&ion in thefe particulars, may Read Coper- 
nicus himfelf, Kjpler, BuUialdus, Lanfbergius, GaSiUuSy Helvetia's^ &c. 
There are others alfb that condemn this Hyfot hefts as Heretical (a9 
formerly that of the Antipodes was) and difconlentanions to feveral 
Places of Scripture; for they alledge. 1. That Text in Pfalm. 104. $. 
He fet the Earth upon her Foundations, fo that it fhall never move.* And, 
tf. Pfal. 24. x. He hath founded it upon the Seas, and eftabl/Jbed it upon 
the Floods ; and feveral other Texts. And for the Motion of the Sun 9 
they alledge y $< Eccleaji*/}. 1. 5. Were it is Written, The Sun arifeth^ 
and the Sun goeth down, and hafleth to his Place where he ar of e, Alfb, 
4. Pfal. 19: fo 6. Where the Pfalmift fpeafcing of the Son , he faith f 
Which if as a Bridegroom coming out of his Chamber, and Rejoycetb as a 
ftrong Man to Run his Race. His going forth is from the end of the Hea- 
vens, and his Circuit unto the ends of it ; aud there is nothing hid from 
the Heat of it : But in Anfwtr to thefe Texts, or any other Quoted hi 
the Sacred Volume, take this pithy Anfwer of St. Auguftine, \yho faith, 
If any one {ball obje& the Authority of Sacred Writ , againft dear and 
ptxnifefi Reafon 5 he that doth fo 7 knows not what he undertakes ; for he 
Obje&s again fl the Truth, not the Senfi of the Script ure 9 which is beyond 
hit Comprehenfion *- Not what is in it , but vehtt finding it in himfelf ht 
fancied to be in it. 

Now 
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Now to conclude this. Difcourfe; fcr thole that dcfire to make far- 
ther Scrutiny into this Hyfotbefis^ I would have them to Read ( be- 
fWeltlie above named MttmS Dr. Jotn WiWwf t law turd Biflnsp 
of Ckfter, his Learned Difcourfe coqterning a New PLANET^ 
tending to prove, that 'tis probable our EARTH is out of the 
PLANETS} Wftertin hb infrfh uJ>on theft following Particu- 
lars ; Viz,. 

I. That the fesHng Ndvelty and .Singularity of this Opinion, can 
be no fufficient R&lon to prove it Errroneous. 

IT. That the Places in Scripture which feem to intimate the Dior* 
nil Motion of the Sun, or Heavens, arSfairtf capibl5 (5f another In- 
terpretation. 

HI. That the \MfJ3htA ml^tt^|^a«s<o^fiptfre f does plainly 
conform his Expremons to the ferro* x>¥ our Coftcei'ts $ and does not 
(peak q£ fundry things as they are in themfelves, but as they appear 
unto us* - 

IV, That ditfers teattied Mart have f^II6ri Idtb gt&t Abittfdities. 
wnilft they have looked for th« 6f builds of Phibfopfiy ftdth the Word! 
of Scripture. • 

V. That the Words of Scrips Id their Pioptt 4hd ftri£ Cahtiru-. 
ftions, do not any where afilfm the thimobility of ttte 'feartH. 

. Vt That there is not any Argtifaeht fforti th<$ Wdrdi df ScHptu^, 
Prindrtfes of Nature, or Obfervatioris in Aftron&my, whtdhqari ftlffi* 
ciently evidence the forth to be in the Center of th* UriiveYfe. 

VII. *fis probable that the Stir! is \tL the Center of thS Vjferid. 

Vllt. That there is not any fMclcht ReaTori to prOve the EartH 
incapable of thole Motions which Coptrnkut aicribes'Unto it. 

IX. that it is. more probable the Earth does move , than the fiea- 
v«ns. a ' ' 

X. That this Hypothecs is exaSljr agreeable to aotfmoa Appear- 
ances. 
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1 : CHAP. IX 

Of the Eclipfes of the Sun and Moon, the caufes of 

them, and how and when they happen' 






.} 



lOftheEclipfedfihe SUN, 



THE Eclipfe of the Sun Is nothing elfe but the direft fhttfrp^ 
fition of the body pf the Moon between our fight and the Sun, 
for the Mpon being a denfe, folid, and opacious Body, and ndt tratii* 
parent, , coming betwixt the Sun and the Earth, (which is always jn & 
conjunction) doth thereby hide more or lefsof the Suns bright fritting 
Body from oar fight ; but yet the Sun is not Eclipfed in every con- 
junction', but, when it falleth in, or near to the Head or tail of. the 
Dragon. And, it may fometimes fo fell out, that the Sun may fuffef 
two Total and Central Eclipfes in the fpace? of 6 iftonths, one of 
which happening before the Suns Apogaecn, arid the other ?fter, in 
which cafe there may happen no Full Moon Eclipfed that Year, accord* 
ing to the Rule : Fieri pot eft ut duo inter lunia nodss proximo & feri 
centtMU unius femeftris intervaBo accidant ; unum quidtin Ante folk Apo+ 
gtum, dttrum poft i/Itid; quo cafu third tot urn annum luntrem nuUutk con- 
ttnget plenilumum Eclipticum. But it cannot be Univerfal (as thfc 
Moons TEclipfe is J but may appear in one Climate a great Eclipfe, in 
another it may be leffer, and in other fome no Eclipfe at all, and that 
at the felf fame Inftant, becaufe the Eclipfe of the Sun dependeth prin- 
cipally on the Parallax of the Moon, which is different in every Cli- 
mate, (as hereafter, God willing, in another Work) and feeing that 
the Sun far exceedeth the Earth in bignefs, and the Earth far exceed* 
eth the Moon, therefore the Cone of the Earths fhadow cannot take 
away, or hide the whole body of the Sun from all parts of the Earth > 
but one part only (hall obferve the fame to be total, or of the like 
quantity* Hence it may appear that the Sun lofeth no Light, but 
onfy we are deprived of the fame by the interpofition of the Moon» 
Terreneal Body, fas is faid before) and therefore Aftrortomers define, 
that it is Intercept to lumink foUrk profetfa ex interpopu Luns inter fo- 
km At que dfptttum no fir urn, So that Suidas well obferves, That folk 
Eclipfisfity qutndo Luna in ipfum incurrit ; and for the better under- 
(landing or what is laid, behold this Figure following. 
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A Tyfe of the Sun** Eciipfe According to Ptolomy. 

. By this Type it appears, that to him that frauds 
in C, the whole body of the •foil is hidden from 
his fight ; to him that ftands in B, half the Sun is 
only hidden 5 but to him that dwelleth in A, there is 
iio part of the Sun hid from his fight. Now there 
are fbme that think, that in the fpace of 19 years 
all the Lunations and EcUpfes return again to their 
old courfe, and happen the lame again : And of 
this Opinion is Pliny, in the ad Book 1 5th Chap, of 
his Ntturat H'tjtory, where he fays, Elaffis dueentit 
•oiginti auobtis menfibm Ectip/es in orbes futu redire. 
Now iome there be* who fays that Mirny's mean- 
ing was, That all the variety of Ecliptes are fini fhed 
in that fpace of time. But this is but an Idleglofi; 
-for albeit in the fame fpace of time, the Head of the 
Dragon goeth once about the Zodiack, and the 
Eclipfes may happen thereby near the fame time and 
place again, yet notwithstanding they are not there- 
fore the fame, that is to fay, of the fame quantity 
and duration ; for. certain is the Rule, Cats motus 
inter fe funt incommenfurabiles, me unburn Phanffi- 
pern tokem ftorfut mddo recur r ere poffuut. 

It Of the Eeli$<ftbelAOO)$; * 

rp HE Moon having no Light but what fhe receiveth of tiie Surii 
-*■ can never be Eclipfed but at the Full, but when fhe is DiameA 
tricallv oppofite to the Sun, and the Earth, in the midft between 
them both. Hence the Philofophers rightly defined it, that is, Priva- 
tio Lmmimit in Luna orta 4 di ante trail terrd inter Soltm & Latum op- 
fofitione. And Lwm alio, Lib. 1. Pharftli Iheweth the came of the 
Moons Eciipfe. 

■ ■■■■■ cormtque coaSo t 
J dm Phxbe toto cum reideretorbe 
Terr srum /kbits 'per cuff* expaUnit umbra. 

Therefore the Moon being full of Light, and exactly oppofite to 
the Sun in the Head or Tail of the Dragon, may be totally Eclipfed, 
and deprived of Light by the fhadow of the Earth ; for the Earth being 
a thick and folid Body, cafteth its fhadow to that part which is op- 
pofite to the Sun ("whom it is that enlightneth the Moon, and all the 
i£therial Region (fuo Lumine) unlets that point oppofite to him.) 
When therefore the Moon at her Full, and opposition to the Sttn, en- 
treth into that obfeure part, on which the fhadow of the Earth fal- 
leth, fhe doth thereby fofe the Suns Light, and is obfeure and dark ; 
which we call an Eciipfe. And here oblerve and be affured, that 
there is no Star whatfbever that can enter this fhadow but' the Moon 
alone, in regard of her propinquity to the Earth, for it is gathered 
Da by 
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by fundry Obfervations made by the beft Aftronomers, that the fbi- 
dow of the Earth is Conical the quantity of the extent ( a ttntro le*- 
r<ej being 2 50 Semi-diameters, and the Moon being fartheft remotcf 
in Ajfog&o^ is diftant from the Earth but 58 Semi- diameters ; fr6m 
hence therefore it appears, that the Moon may fcnter into the ftfid fha- 
dow!, but not any or the other Plafiets ; andalthoogh Venus andil&r- 
wry are fbmetimes within the faid limits, yet they are always nigh 
the Sun, and are never oppofite to him } fb that this Maffy Globe <jf 
tl)e Earth can never intefpofe thereby * to hide the Suns glorious 
Beams from them. As for Mars, he is (in his mean motion^) from 
the Earth 1745 Setfii-dia meters ; to which place the Cone of the 
Earths fhadow never extendeth. And although the Moon is oppofite 
to the Sun every month, (he is not therefore Eclipfed in every oppa- 
fition but then only, when at the oppofition fhe is found in or neat 4 
the Ecliptick, having then little or no Latitude. 

Moreover, the AftrOnomefs ("the better to meafure the quantity of 
the Eclipfe) do divide the Diameter as well of the Son a* of the Moon, 
into 12 equal parts, which they call Points Or Digits, and the more 
Digits the Eclipfe is, thd greater is the Eclipfe. Yet in the Eclrpfesof 
the Moon, we muft kno^v that the Diameter of the fbadow is far 
greater than the Diameter of the Moon. . Hence the Moon, being in 
the middle of the (aid (hadow which anfwereth the Line of theElip- 
tick exa&ly, the whole body of the Moon is not only obfeured iz 
Digits, but the objuration is inlarged much by the plunging of the 
Moon (as it were^ into the faid dark (hadow r , and her long continue 
ance there; and therefore ip Lunar Eqlipfes, we reckon the number of 
Digits according to the quantity of the fhadow of the. Earth, whiefcr 
may fbmetimes extend toalmpft 22 Digits. 

* ■ • 
A 7ne of the Moon'/ EcVffe dtiordwg to Vtolomp 

Wherefore we ufually reckon three forts of EclipTes, 
the firft partial, when her whole Body is not darkened, 
but fome part thereof. The fecond, -when her whole 
Body is darkened exa&ly,; and this is called a total 
Eclipfe, but without continuance. The third, when 
fhe happens into the fhadow of the- Earth more than 
12 Digits; and this is called a tptal Eclipfe with conti- 
nuance, or ftay in darknefs : All the difference whereof 
arifeth principally from the Latitude of the Moon, add 
her diftance from the Ecliptick Line. But of tfyefe things i 3et%a 
. (Deo ftrmtttente) more amply hereafter in another 
Work- 

In this Din gram you may obferve when the Eclipfe is 
total, when partial,' and when there is none at all in the 

.Oppofition. 

More concerning the Eclipfes. 

The two foregoing Schemes declare the jeafon of the 

E-lipfesr 
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Ecliplei of the Sun arid Mooti , according to the Ptolomean Syfiretri, 
; where the Earth is foppoied to be the Center of the Univerfe : Buc 
this" Scheme dembnftrates the fame by the CopernicdnSyttem, where; 
theSunisfuppofed to be the Ceitter of thetlnlveife, inwhichScheme 
jSr Figure, 

A Type of the Sun gad Moon's Eclipfe according to Copernicus. 




L For the Eclipfc of the Sum 

A, Reprelents the Sum, and Center of the WorlA. 

B, K, R, B t The AnnualOrh of theEmh. 
R, The Body of the Earth. 

S, Z, V, S, The Orb of the Moon. 

O, The place of the Moon when flie is id Conjunction with the 
Sun. 

V, X or Z, Her Place when flie is in Oppopton: 

D, The Conical Point of the Earth Shadow, which is greater or fej«", 
according to ehe'diftadce of the Earth <from the Sum ; 

Now, by this Figure it appears, that to him that Hands upon the 
Earth at N, the whole Body of the Sun is hidden from his fight by the 
interposition of the Mom at O. But to him that is at R, there is but 
half the Sun obfcured. And hftiy, To him that lives at-M, there is 
no part of the Suns Body hid from him ; but he, at the fame Inffent; 
may behold his whole Body tree from any interpofition of the Moon t 
as is plainly reprefentedin the Figure. 

II. For the Eclipfe of the Moon; 

When the Moon is in exa& Qppcfition to the Sun, and void of Lati- 
tude, as flie is when placed at X, for then the Center of the Earths Sha- 
dow,. whereby fiielofeth the whole Light of the £«*, by the dire& in- 
terposition of the Earth between the Sun and Her ; whereby She is to- 

tally 
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tally Eclipfed with Contrivance : But if (he be in the Points V or TLi 
then her Eclipfe is Partite \ and only a Part of her IW7 is darkaed ; 
and if her Latitude (at the time of her Op po fit ion with the &**; be fd 
great Northward or Southward, that it be out of the Verge of theCW 
of the Earths Shaddw^ as at C or D. Then (he is free from all obfeu- 
rity thereby* and fo (uflers no Eclipfe at that Oppopion : All which 
Portions the F/gure plainly Demonftrates. 
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CHAP. X. 

» 1 

Of fome Paflions <f the PlanctSi 

1 

t • 

h ^p^HE Planets j in re(pcft of that Motion which they make, 

according to their Longitude in the Ecliptick, arelubjeft tor 
feveral taffions, of which thefe are the Chief. 

1. Direftion. 7 

ft. RttrogrAdation*\> In Helped of their Motion ; For 

3. Station. 3 

Firft, A Planet is (aid to be *//reff in Motion, when it movetfr for- 
frard, agreeable to the Order and Succeffion of the Signs ; as from 
Aries to Taur to, Gemini \ &C. 

Secondly, A Planet is laid to be Retrogtade in Motion * when its 
Matron is contrary to the Order and Succeffion of the Signs ; as when 
ft Planet raoveth from Cancer to Gemini, andfotoIW*/, &c. 

Thirdly, A Planet is (aid to be Stationary when in Its change be- 
tween Direction and Retrogradation, the change is not in a fmall time 
perceptible, and (eemeth to continue in the lame place for fome days 
together } and (b is (aid to be Stationary. 

It. The Planets among themfelves, in refpeft of their Longitudes in 

^the Ecliptick, are fubjeflt to feveral JfpeSs, as principally thele five* 

1. Conjunction* 

2. Opposition* 
. 3. Trine. 

4. guartile. 

5. Sextile. 

Firfi, Conjunction is when any two Planets are in one and the (aide 

Sign and Degree of the Eciiptick 9 as if Saturn be in 1 6 deg. ,of Gemini, 
and Mars be there-alfb $ then there is (aid to be a Conjunction of Saturn 
and Mart, which the Aftronomers do thus Chara&erize d 1? £ 

Secondly, Opposition is when any two Planets are in oppoGte Signs 
of the Ecliptick, or are juft/x &;*/, or a half Circle, diftant from' 
each other; as if Jupiter be in 16 deg* of Aries, and Venus in 10 deg. 

A of 

?7 * 
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of Libtd % then there is laid to be an Oppofitick of Jupiter, and tfe**r , 
which is thus expreffed in Chara&ers g * ?. , : . ' • ., 

Thirdly* TV//**, Two Planets are ft id to be, in Tri*t, when they- are . 
four Signs (or one third part of a Circle, which is Ho deg.) diftant 
from each Qther. As if the Sun be in 2$ dee. pf Turns, %u& Mars in 
a $ deg. of VirgOi then there is a 7>#*e of the Sum and Akr.r* which 
they thus exprefs A©<J. v j 

Fourthly, ghutrtilt % Two Planets are laid to be in Si**?* & ^iff^i 
when they are diftant from each other three Signs (or on? S&adrant f 
or quarter of the Ecliptic^, which is 90 deg. diftant from each other,) 
as if the Moon be iff 6 deg. of Pi fees, and Mercury iti 6 deg, of Gemini ; $ 
then there is a gvartile Afpeft between thofe two Planets; and is thus 
Chara&erized a d 5?. 

. Fifthly/ Stxtik is when two Blanks are two &g*j in the Ecliptick 
diftant from each other; as if Sit urn be in 1 2, deg. of Ciiwfr, .and jf^t 
j>ifer in 12 deg. of Virgo , then do thole two Planets make a Sex tilt 
Affect y and are thus expreffed in Chara&ers * 1? *• 
• -ffemt aikkMeiwr/ cannot make any of thefe Afpe&s with the Sun. 
Neither cart Venus and Mercury make any of them between themlelvesj 

except the Sexiile^ which they often, da , . . 

• ■ * 

« > • 

IIL The Planets Places Id the Bcl/ptiek, being Compared with the 
£«0j Place,- they are either^ ....*« w ...•• W ,-^v -. 

I. Lombuft s : _y.o \ .; " ; - < 

a. Oriental. *•- — x ' s-I-s—l •*••! V* 

3. Occidental. 

Firft, A PlaAetUsTaid-tdbcCd^^ w^ it^ fdide^h^^ tfcat 
it cannot beTeen, by Reafori of the Suns Bright Rayes. 

Secondly Oriental: A Planet is faid to be Oriental^ wl%fl it Riles'irr 
the Morning, add maybe leen in die Baft before the Sun Riles. • 

Thirdly Occidental : A Planet is laid to be Occidental^ when it nftty 
be feen in the Weft fome time after the Sunis fer. * 

• * • 

Vf. Of the Poetical Riling and Settingof the $**rs indPl*»etfj*a& 
they are principally three, P/zi ..-.>..■. • <. . » \. . ; 

1. Cofmieal. '■ ''".'. 

2. Acrouicdl. < • • * 

Firft, A S/*J" or Pluiei, is faid to kffe Cofmuafy;7vhen it ifiiti 
with the 6*00, or with that degree of the Ecliptuk in which the.-W 
then is i And it is (aid to/«* Cofmiidly when' \tjtiieihm the JP«/0 in then 
M»rning y at filch time as the £00 is Rifing in the Enft. ' . 

Secondly, A <Sf4r or PUnet is {aid to RJfe- Aerobic ally t whin it /to 
feth in the &/I Horizon, at fuch time as the Sitn i& going down in the 
Weft : And the Acronicsl fitting, is when a Siar or Plimt goe'th' down, 
or y?*/tf» with the £**. 

Thirdly, A Smt or P/W is falcf tb:&y* Hdlkullj, wW navirig' 
been fome time, Xtnbuft (or hidden under the ^00 Beams) begins to 
appear : And Belied fcttitig is feme foutl time betote* It cbm^s fo & 

f?o# 
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flow to know when ft SO* «r Wfeoetbdjgfas tbbetoine Combttft, ml 
when to be freed from his Cotnbuftmefttif the Stftt Bcatttt, no air- 
tain Rtrfe can feegtaft } for the Iflfegrjkude of the St*> $ the Otlfc. 
rtnceof the Climate 5 tfie Cteudioeft or Serenity of the Air nwt ttocfc 
alter : 8utfhcrOftfnibn«f tfie Ancient Aftronortiet* wal j That 

rFirft -N fii} 

\ Second/ \ij/ 

A Stir Third L Mftgoitude mty be (eco, J14V. Degrees be4d# 
of the ^Foutthf whentbeStfnisbut li^f tfeHerietiB. 

/fifth \ 

iSixth * 

But thofe vhkh an only Nebtitoss cannot be feen uritil theSunbe 
r8 Degrees below the Horbon. 
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CHAP XL 

4 

Containing the Rudiments of Aftronomy, put into plain Rfontel 
by Mr. John Palmer, M. A. 

L Of thcCirckeof the SPHERE. 

S7X Great Circles murk yo»fb*U\ 
Which Equally Avuk this Bah 3 
Jjjjfr /* the m$4f% i« arte* Afe Poles, 
From Eaft j» Weft ^'Equator fefe, 
TZr'Ecliptick <*// */w, A»i doth fide 

&*rre Iwctizy four Drfttcs *pd$ : * 

Horizon even iw/A the Ground^ 
From Stars feiw our fight doth hound i 
Meridian Upright doth Rife , 

Parting the Eaft WWeftern Skies: Z 

7jm Colures through the Poles ie> IUm^ 
Jte&fring the Circle 0/ f A« Surt, 
O/x »&fe f£c Spring 4*i Fait legi*, 
Th'other »Jfett Longeft Days mmm «xr. 

Tom- teffer Circles (Af*i ilfa*' »w#) 
ulre /o * VEcfuator tsrMel i 
Two Tropicks Bound the Sun*s tiigh-*ifi 
Shewing the Longeft «*< Shot left Ds? : 
the Ax€tkk Citck cuts the Bears, 
Z&'AnrtrtLck Opfojke Am*rt. 

MeridJafls 
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Meridians half Twenty Four, 
For Hours, and for Degrees, Ni/ie Score, 
Through both Poles of the World do pafir, 
And tti Equino&ial downright croft $ 
And Nine Score Parallels bath that Line, 
By which Stars North and South Decline. 
7~A'Ecliptick hath his Longitudes, 
And Parallels of Latitudes 
For Stars ; but in Geography, 
The Towns befidt th J Equator lie. 

Over our Head, and under Feet, 
The Nine Score Azimuths do meet ; 
And here as many Parallels 
Of Altitude Horifon ttBs. 

Longitudes and Meridians alf 9 
And Azimuths Great Circles^; 
% But all their Parallels in Heaven 
Being leffer, cut the Globe uneven. 

Degrees Three Hundred and three tfi 
Hath every Circle ; and no more. 
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HTHE Army of the Starr, Sky, '* 
- 1 - i>cr/4re the Glory of God moft high ', 
Seen and perceived of aS. Nations, 
In Bight and Forty Conilellatiens. 



Firft, Near nn to tie Northern Pole, -i i i 
The Dragon and two Bears do RoS, 
Whofe binder Tarts and Tails contains . 
the leffer and the greater Wains : * 

jT&eHare, the Bearward, and the Crawi^ 
And then comes Hercules kneeling down ; .' 
And next below a place doth take, 
Great Serpentarius with his Snake, 
Under the Harp of Orpheus, 
The Eagle and Antinous 5 
The Silver Swan her Wings dothftrud 
4bove the Dart and Dolphins Head } 
) Then PegaTm^omes on amain, 

Andromeda. follows in her Chain ; 
The Triangle below her (lands. 
And at her Feet is Perfeus Hands. 
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R E I \K EJTIO N S. 

The Gorgons Head above are [ten 
Her Parents ^ Cephus with hit Queen 
Cafliopea; Not far below' 
Heniochus his Goat doth /hew 
On his Left Shoulder, in his Hand 
He doth the Stormy Kids Command. 

Here in the Zodiack begins 
The Lamb, /AeBull, the Loving Twins ; 
The Crab, the Lion, and Virgin Tender, 
the Ballance, Scorpion and Bow bender ; 
Goat, Waterman and Fifhes twain, 
Shall bring you round to th' Rain again. 

Fifteen Images appear 
In the Southern Hemifphere 5 
The Monftrous Whale before the reSf f 
Eridznus fear ce wets his Ereaft ; 
Over the Hare, Orion bright 
Sparkles in a Winters Night 5 
Then comes the Great Dog 4* J4* TdH, 
And famous Argo fpreads his Sail; 
Above the Little Dog doth flame, 
For whom the Latines had no Name. 
Long Hydra on her Tail a~low 
Carries the Pitcher and the Grow ; 



The Centaur ftotds the Wolf 4r th\ Tail * . 
The hint and tkiAtfWWei^ ' T : jiii 
Are never feen of its ; But here 
The Southern Fi(h brings *f the Ketr. , 
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EI. Of the Seven Planets. 



Nder thofe Fixed Stars *&we 
Seven Planets in their Of bs d*moye. 

gh'fl is Suturi); Thirty tear.. 
He J f fends in Comparing his Sphere. v 

Twelve Jupiter % and Mars in twain 
Sets forward, and comes round again. 
Then in one Tear the Sun difplays 
Three hundred Sixty and Five days ; ' 1 \ 
And near a Quartet \ which in Four 
EncompaJ/ing, makes one Day more. 
Between the Sun and us there fly 
Fair Venus andfwift Mercury. 
Jhefe always near the Sun we find, 
Not far before, nor far behind. 
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ASTRONOMICAL. i< 

The MooiiV the lomft % who in Severn 

And Tmnty bays goes round the Heaven \ 

Ami above two D*yt .more does Run, 

Btforefbe overtakes the Sun : . 

So Twenty Nine Days and an half in a&, 

Do make a Month Synodical. 

Theft Planets nuke their Courfe to ih 'Eaft, 

1 hough they be f after hurled Wed ; x % _ 

And Six Itegreis the reft m*§ ft*ay, 

Mefdes the Subs Ecliftick may. 



$ a * it 3 upon Pfal. 8. 

W Hem I t pure Heav'n, thy Fabriek fa ' 
' The Moon and Stars trurrty thee i . 
O J what is Uan % or his frail Rate, 
That tkmjbntfft fact* /had** gra#f - : 
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Of the ConfteBaribns of the Exed Stars, Giving an Aa 
of their Englifli, Greek, Hebrew, Latine, Arabick, Cal- 
dec, Syriack, Turkifl*, <$?. Names 'r/ and of the mqft End- 

. nent Stars in each of .them t With ffo Poetical Fabkt * 
declaring how thefe A&pa&os came U be flatfd hi the 1 . 

Heavens * and aifo of the Galaaia* : 

• » *. 

I. Of the Zodiacal C©rtftelIationsi 

ARIBS> ,' 

THis Sign is called by the Greek* ***** thryfomottar) Jupiter Am\ 
mon ; by the /Egyptians or Coptics' TapittonH Athma , . }..£ 
RtgnunrAmmonii ; in HebrewTWe; indie Syriaefc fi*»rV$ fetr rhb.jA-' 
fabians Al Hamal ;■ by the Perftitw #«*', ot »»* J by thtf f tfrKS /&&'*£ 
Att fignifririg a Lento full grown. In this CdrftHitlon art teckOti'fr if 
Stars, whereof 4 inform**; h e. Placed without die Fiijnrtf. tins ^ 
According to the Tradition of ttteiEgyptiai» , was rnace a Gfaftetia- 
tion in Honour of Cham. But as Nigtdns % faf difbotefiflg taf Bacofati 
and his thirfty Army in the Deftrts of Africa, i PounteWof Water i 
©r, as Phereeideti for traafporiir% of Pf/tyxut and flMfe dfcftl 
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flying from their* Step-Mother Ino. Schillerius will have this CbnftSl* 
lation Attributed to St. Peter ; and Schickardus to Abrahams Ram f 
offered in the Room, of Ifaac. This Sign was firft difcovered by Ctea- 
ftratus and Tentdian ; and it comes to the Meridian at Midnight, about 
the end of Otlober, and beginning of November. 

T A.V R V S. 

Tfilis Sign is called by the MgypthuiSifaJfisy Apis> and Orius i. c. 
Stat to Hori^ by the Greeks and Latines, *iW#< and Taurus $ fa 
Hebrew, Sbor ; by the Arabians, Al Taur ; by the Syrians, Thauro 5 

by the Perfians, Ghau% and by the Turks, Vghuz,, u e. Bos. This 

ConfteBation confifts of 44Stars, whereof 1 1 mapelefs : Of thelelhere 
is one of the firft Magnitude, called by the Greeks ^^ 5 by Ptolo+ 
my, omvuffot; by the Arab? Aldcbaran, L e. Stella Dominatrix, and Aim. 
AlThdur 9 i. e. UculusTaurt; by the ^Egyptians, Piorion, i.t.Statio^ 
ftn Dominium Hori 5 in regard of the Power of the Sun in Conjun&ioa 
with that Star ; by the Romans Fdtilutium* 1>ecaufe heretofore? it rde 
at Rome on tjie Feaft Day pf :P*ie$-r~- It was Translated into Heaven, 
in Memory of thfe Riper of Europe by Jupiter irj. that fljape^or- in 
Honour or Jo, or Ifis Transformed by J#na into a Cw A and Copfiffated 
by Jupiter. Others will have it to be the Symbol of Ofyris or Me j oris 
Mizraim, the Son of Cham, who firft taught the Egyptians Tillage; 
or rather, of the* Patriarch Jofeph 9 For his prefer ving JEgypt in the 
time of Famine. Schillerius will have this Conftellation Attributed to 
St. Akdrew ; but Harfdcfus % to the Ousting of Burnt Sacrifice com* 
inanded, Lev it. 1. j. About the end of November , and beginning of 
December, this Conjlcllation iqay be fepa upon the Meridian at Mid- 
night;. . " • " *v\ • • * ■■'*-•. 
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Hofe are called by the Greeks and Latines ilti<* 9 tindaridaznd 
_ A/jgM 31 in the Coprtdk, Clufis ; L e. Ctkftwm ftniy Iri the 
Hebrew fermin $ in Syriack* .!?»* ; ia Arabick, ^vfcflr jfyi*,, L e.-Gr- 
me/// ; they are likewife by the Arabs called Giauxu ; others derive it 
from Gianz, fignifying a ft*; ; and therefore x he Tur^s call this Sign 
K5V Siphetiu Burgi^ i. cNucem, vet Nuces referens Stgnum } by the Per* 
flans Gbirdegin to the fame fenfe. There are reckoned in this Con* 
foliation 2$ Stars, whereof 1 Informes: The Star in the Head of the 
Weftern Twin is called by the Arabs Ras al Tawum Jlmukeddew % i. e. 
Caput prions Geminorum% the other, Ras al Tawum Munaccher, i. e. 
Caput fofterioris Geminornm; The two Stars oppofue one to the other in 
the Feet of the laid Gemini are by the Arabs called al Hcn'a > Varro 
will have them tabe ApoSo and Hercules ; others will have them to 
bcTr/ptolemus and jf^o* J fome Amphion and ^/£*j .• Bat. with grea- 
tifeft probability they are conceived to be C*/fcr and Ptf#*x ; a^^ > i. e. 
Trabalia, being no other than /»?« Wooden Pofts ftt par all 1 1 one to a*$~ 
tfyr , and joyned together . at each end by two other tranfverfe Beams. 
Hence, faith the Learned P aimer ius ; Aftrologers makeule of the like 
figure or Charafter , to denote this 2i^« ^« > which they derived 

from 
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from the Lacedemonians. ■ » ScbiBerina will have this Conftellation to 
fignifie St. James the Elder ; but Scbickardut, Jacob and £/«— It 
comes to the Mid^Heaven W Midnight, in the end of December and be* 
ginning of January. 



» » » 



TlHKsSign is in the Greek called **fwwf and Oit-mW*, i. e. 0&tyes % 
it is like wife called A^i Aftracms, Cdmatus ; in Arabick, -4^r<- 
**»; in Hebtew Sartan$ in Syriack Sartono ; in Perfian Cherqengh$ 
by the Turks Lenfytcb or Ltnkitcb 5 and Tenkutchi or Yenfytcb, and 
Yilehkutcb 9 or Ttlenkitcb ; i. e. C*w*r ; in the Coptick it is called X/4- 
W*, <i. e. BeJiia 9 feu/tatio Ty f bonis. The whole Cbnftellation is made 
up of 13 Starrs,' of which 4 fhapelels. Amongft which the firft Star 
i* called in Arabick Bf*lufhj i. e. Prsfepe^ ** or the Monger : in Greek 
**w ; it is likettife by the Arabs called if/ Net bra 5 r iri Chatldfe ity£- 
*rr ; and it is i Cloudy Stars by Gatikus difeovered to confi&of $6 
imaller ones— This Cr** wis made z€&hftellktion at the In treaty of 
jfai?, being kilW by Hercules, for biting 'htm by the* Foot, when he 
wicouhtred Hydta. The *Afinegces with their Manger , were Conftel* 
l*ted s becaufeof the Fight with the Gyants, - At;**; and fa/*** char- 
ged upon 4/**, frho with- their Brayings Frighted,- anil lb put to Flight 
their Enemies. Schilerus will have this Vonjftltittion aicribed to St. 
ffok'ntbe Evangelift.— — This Sign is Famous -according to.theCAi£ 
daicfcandFUromck Phylofophy* for being fuppdftrf the Gate by which 
Souls defcended into Humane -Bodies; : Thi$ ConfitUaYton * may . be feeq 
about Midnight* almoft all the Whole Month of January. ^ . 

L Et). -•*' 
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THi$ S/£* isty the Giwfccailed *W ; ih Hebrew -i*r>e* by the* 
Arabs ^/ 4fa* J •' in Syriac ifr^ j » the Perfian £*/> j the Ttirks 
Qz\l\t Arjldn ot'ArJiwy. i. e. JL«*i tfofl iBgyptian Copties call it Pitntn* 
ttkfon, i. e. Cubitus N///. The Conftellation confifts of 99 Stars, 
Whereof 8 inform. The firft Scar in this Conftellation is by the Arabs 
called Minchir al Afad, i. e* Nartsttokis ; • The third Ras al A fad, al 
Chtmali, i. e. Caput Leonu Boreale : The fourth Ras al A fad, al Gienubi K 
i fc. C*put Leonis Aufiralis : Th^fifth, fixth dnd feventhStars,are Galled 
by them Gieb*bn> i.e. Front: The eighth they cAlMelicbi, to which 
the Latine Regulus Anfwcrs. They girelc like wife the Name of Kali 
al Afad; I & Cor Leonis, being a Scar of the firft 'Magnitude!. Tht 
(even and twentieth Star they call Serfb* y i.e. Mutatrix, fiom the 
Change it brings of Heat from Gold ; *n& ba*ab at Afad, i/e. Condi 
Leonis , and is likeWiffeof the firft Magnitude. The Lion wa$ diade a 
€ oriental Sign by Juno to fyite Hercules, bf whom bb Was flain, and is 
faid to have been bred in the JIA?**, ana from thence to have fallen neaf 
the Nemeaan Qrave in Ariadig, from whence called Nhm'eJtus. ScMkriui 
will have this Conftellation attributed te St. Thornu^ but Scbickkrius te 
the Lion of the Tribe of Jud*. This Conftellation Witt be feen ib the 
Meridian at Midnight in the Month of Fdtuity. • / -• 

Pi row 
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THis ConjletUtion in Creek bears the Name of *«?V»©-, to which the 
Latine Virgo Anfwers. In Hebrew it is called BethuU ;. in Syriac 
Bjb*lto$ in Arabic Adraiad Adretredepb* ; and in. the Perfian Dufbte 
i, Pdkiza ; all to the fame fenfe with the former, fa. the /Egyptian or 
Coptick it is called Afpholi^ i. e. Sutio Amoris. U, is likewife, in 
relpeS of the chief Star by which it is figaifed, being one of the Tfirft 
Magnitude in her Left Hand, called by the Hebrews Sbibboleth t by the 
Syrians Sktvoito; by the Arabs SumbeU ; by the Perfians Ckujbti and 
by the Turks Sa/Lim ; all ugnifying a Spike or Ear of Corn. . In thtt 
Cooftellatioa Perform/ reckons $2 Stars, of which 6 inform. The 
fixth and fevemh Scars in this Conftellation are by the Arabs called 
Mm alA*»*, de tar store ; and fb likewifib the Tenth ; The feventh is 
by them called Zjuvij* *l A#**% i. e. A*g»U$ L*9r*totu-i The thir- 
teenth, which is alio one of die firft Magnitude id her Rjrfit W tn$ 

called by Broclut ?r*vi»dtiniAtor, is by the Arabs Called Mthdim ml 
feupb: The Fourteenth, which is the Spies, Simk *lAzal> u e r Efk 
ferensfarmt*, &tU.Vifpnem ; todiftinguifh it from another Star in 
BooHf called Stmik *lR*mth, i.e. EffertM Htpiftrifm. The *2d, ?£<!» 
a4ih and 25 th Stars axe called Mt» 4lGapb\. ire. Ex aiGspbr % which 
iignifies VeLmett) Ventrem & Te8wt*M t pod Sttild e)*t. obttQ* $*$+ 
This Sign, according ta.tbe Vulgar Opinion, is taken for Ap** f or 
Juftice % by others for fyigotte Daughter of ht»mi ; others fuppofe her 

to be Ceres, Qjodf picas tcaest ; others call her Atergatis theGoddeftof 
the Afimim ; fome will havener to be Fortune. A****** makes her 
to beljit 5 and others again will have her to be Concord oi Peace . Schit» 
terms attributes her'tq St. Jsmes the Younger ; htut fdde(*rdifs will 
nave it the Virgin bi*rj. This Conftellation vifits the Meridian at 
Midnight about the end of M**ck, aqd beginning of Afrit. 
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TTHi* Adtrifm is called by i^ie Greek* *{■*#> **t¥f» «*«** "^rv*' 1 to» 
•*• which the La tine Life* Aafwets. $y C>«r# it is called J*#tmS 
infwering to the laft of the Greek Names. . In Hebflp w it is called Mo- 
smnkim't in Syriack M*fii bo, in Arabick Al Mi*dn$ by the Peruana 
Teruut. j all figoifying.L^r**% St*ttr*m s fn Batstoem. 1 he Turk? 
uie the Arabic^ H^ttw-Aft**«* which in their Language is TmigitM 
stafi t i, e» Pomdeftmdi Jnfirnnntptmm. In. the Coptick it is called Lamb** 
m, L e. £**ti« Pr*p*i*iia»t4. This Ceofteflation is made op of Se-» 
veateen Stars, whtfeof Nine wife* m j among which, the -firft Stat 
by the GreaM called x»**n«i*©- ; «iby the Arfato called Zj***** 
&<*&, i. e, Oe/* Aufirdts, and .^ JC//^ <^ G/omdip, 
ke» ,^m<* 4*fi?4y'i The th^ut Star called by the GrecJte j*^ <^^»f, is 
accordingly called by the Afabs Zjbbu &btmiif y ii d C^i/o Jteredts, 
and Al Kijf* dlSbemMlij*, i.e. Ls*x Bbreslu.- There if no diftinft .F«- 
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bit of this Sign, it being part of Scot pus. Yet Schillerus attributes it 
to St. Philip and Hartsdorfius, to the Tekel or Ballance of Beljbafar, 
v Dan* 5. 27. This Afierifm mounts the Meridian at Midnight about the 
beginning of May. 
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■""■ HE Hebrews call this Sign Akrab pto Akatzrabkmaguo oculo: 
1 The Syrians call itAkrevo ; The Arabs Al Akrab ; The Perfiaris 
Ghezdum $ The Turks Koirugbi, quafi &*+* *Zwi Caudatus, or V&un 
Kj>itaghi, *• e » Long* Cauda prdditw ; By Cicero it ii called Nepo, 
which Fefius lays is an African Word ; By the Greeks iti?™* - 9 and 
by the Egyptians Copt its Ifias, i. e. .Statio Ifidis.— There ate counted 
therein 24 Stars, whereof $ Shapelefs; The 6 firft are by the Arabs 
called Iclil alGieb'ha, i. e. Corona Front is : The 6 th is particularly cal- 
led Gieb 7 ba at Akrab Frons Scorpii : The 8th is of them called K*lb y dl 

Akjab, i. e. Scorpii, &c. The Scorpion is Fabled to have been made 

a Conftellation for having (lain Orion, who boafting he would in 
Hunting deftroy all the Wild Beafts in the Forreft ; Or, according to 
Nigidius, For that Hunting with Diana in the Mountain Chiffippius ih 
the Ifland Chios, he contemned and derided Her as inferior to him in 
Skill ; Or, according to PaUphatus and Nicanddr in Theriac, for da- 
ring to have violated her Chaftity; for which, io> Revenge, (he rs 
laid to have lent this Scorpion to Sting him to Death, as he was, fdr 
which; at her Requeft, by Jupiter he was made an Afterifm, (JSchic'- 
tardus alcribes it to St. Bartholomew) and is fteii to crawl towards the 
Meridian of Midnight about the end of Map, and beginning of 
June. 
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T^His Conftellation is in Hebrew called Kpfieth$ In Syriack 
*■?" Kefith ; in Arabick Alkaus ; in die Perfian Tongue Katnari; 
ill the Turiifh Tdi; all fignifying an Arrow: In Greek "t*™ 
according to which fignification it is likewise by the Arabs called Ra* 
mi; by the Egyptians Pimaere, i.e. Statio Amsnitatis. — Itconfifts 
of 71 Stars, of which the firft is by fome of the Arabians called Z"go 
alNujbaba, \. e. Cufpis 9 vt IF err amentum Spiculi: The 8th Star in this 
Conftellation is by the Arabs called Ainal Rami, i. e. OcutusSagittarii: 
The 2 id Vrkub al Rami, Le. Sufrago, the Hough or Poftern: Thte 
24th RukbaalRami, i.e. Genu^ the Knee of Sagittarius*-— +Hyginus y 
from the Authority of Sofitheus, will have this to be Crotus, the Son of 
Euphemit, or EuthtmU, the Nurfe of the Mufes, at their Inftance, by 
Jupiter, placed in the Zjdiack. Others will hatve him to be Chiron. 
This Sign, at Midnight, will be upon the Meridian about the end of 
J*ne f and beginning ofjtly* 
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CAPRICORN. 



HP HE Greeks give to this Sign the Name A/^juc^^Aotaar; The 
-*- Latines Bircus jEqucris : In Hebrew it is called Gedi ; in Syriac 
Gsdio ; in Arabick Al Giedt ; in the Perfian Buzighak ; in Turkilb 
VgUck 5 all fignifying a Kid or Goat. In the Coptick or Egyptian 
Tongue it is called Hoptutus, i.e. Brtchium Sacrfficti. It is made up 
fby the general aflent of Aftronomers) of 29 Stars, of which the fir ft 
and third are by the Arabs called Mm Sad 4/ Dabih, i. e. Ex for tun* 
Macfantisi and (imply, D thigh, i.e. MaOans. The 23d and 24th 
Stars are called by them SddJVaJbira, i.e. For tuna avert unttnt is ^ vtl 
divulgantis Ntncium ; But the 24th, by a particular Name from itsfitu- 
ation, is called D*nab al G.ebi, i.e. Cauda Capricorn*.— —Thit was 
made a Conftellation in honour of ALgipan the Son of Jupiter r by the 
Oltnian Go jt 9 or rather his Fofter-Br other, Son of J£ga, the Wife of 
Pa* 9 whence his Name; who as Bajfus 9 in Germanic, from the Au- 
thority of Eptmcxtdes writes, aflifted Jupiter in his Wars againft the 
Titans, and Armed the Gods, and for that reafbn honoured with this 
Coeleftial Dignity. The reafon of his being Figured half Goat half 
Fiih, Tbeon y the Scholaft of Aratns reports, was, That; he finding or 
the Sea fhore an empty Murex, or Purple Shell* is laid to have 
wound it like a Horn, thereby ftriking a ranick fear, into the Titans^ 
and therefore they represented him with a Tail like a Sea Monfter- 
Celebrated it is, according to the Do&rine of the Pythagoreans %*$ 
Plattnifts, for being thcG&te by w&Gh Souls afcend into Hewefl(, 
and therefore ftiled Porta Q$of*m. Schiller us alcribes this A(fcriiiZ)?tD 
S. Simon : It afcends the Mid-heaven at Midnight about the end of 
Jvfy, and beginning of Auguft. 
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THis Sign is by ;*he Greeks called v'4efe«» by Affray ¥fyi$idwnu j 
and in the fame Ggqification by the Arabs, Sakib al AJ4, i. B. Ef- 
fufor Aq**. It is by them, likewise called Al Deb ; and in Hebrew 
D(d; in Syriac D&»b' t in the perfian Tongue Dul ; m the Turkiih 
Kugbt'-y all fignifyiag an Urn, or Watering- Pot. The ^Egyptians or 
Copties call it Htyentherw* i. «• Brashium Btmficii,. There are rec- 
koned therein, according to Ptolomy and Kapler, 45 Stars, "whereof 
3 inform. Of thefe Stars, the 2d' and 3d are called in Arabick Sa'd 
al Mtl'ck. or S*d al Mukki the firft fignity ing Fortune Regis, the lat- 
' ter For tuna. Qfitm & Subftunti*. The 4th and 5 th are called Sa'dal 
S*nd % i. e. F«>tnnafortm$arum ; under which are fonae other Start of 
Ids Note, called AlAna. The 6th and 7c h are called SaU Bula& 
al Bula*»* i. e* Fort ma De!*tie*tit f of.D?fatie*tium. The 9th, *€>th, 
and nth Stars are called Sad al Abbtja y i, e. FartnuaTcntotiorumi 
The 14th Star in this Conftellation being one of the firft Magnitude, 

IS" 
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is in Arabick called Diphda.al Juwal % i.e. Rans prima. It is like- 
wife called Phom al Rant al Gienubi, \ t e. Of Piftis AuJtratofLttd com- 
monly, but corruptly. Photnahant. This Alterifm is by fome Fabled 
to be Ganymtde % the Cup-bearer pf Jupittr } by fbme Deucateon :. 
(\vherice by Vomanus this Sign is Intituled Deucalionis Aqu£) By others 
Ar/ftjeus. By Schilltrus this Sign is attributed to St. J*de $ but by 

Schickfrdus to N a AMd^ I Reg. 25*. 14. -Itisfeenin the Meridiart 

at Midnight, about the end of Auguft. and beginning of Stptw- 
btr; • " 
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PISCES. 




Histfigh in thb Greek is cill^d V>'^ **&<ruJi, and by tl|e 
Jews -accordingly, Dagaim, i. e. Duo Bifcts 3 but the Arabs 
• call it Al Hant, & M Samaca 3 the Syrians N^ ; the Perfiads 
Mzhiy 'the Turks Balitk ; which fignifies a ///& in th[fc lingular Num- 
ber;* ft) like wife in the Coptick it is called Pikotoron, i.e. Pifcis, Ho- 
ri. The Northern of thefe Fifbes is in rhe Arabick Called Bant 4Jfbi- 
htali, u e. PiJcU Borealuy and is known by the peculiar Nanie6f 
X€XfAH^ as being feprdented ; by the Chaldeans with the Head of a 
S&aJlow ; the reafdn,- as Suligtr conceives, becaufe when the SuA is ih 
thk Sign, - the Swallow hearts to appear in thofe Regions : The Sob- 
them is called Hani alGienabi, it e. ~Pi{cis Audral% % The whole 
CoriftfcHation .confifts, according to?ibiomy y of 3$ Stats, wheredf 
4 inform. The Stream, ovTenutifisfio S^ettarufn nt/iujfqie Pifcihus.dif- 
pqfita ; Vitrwittit dills Mercurii DonMmfeu ^Delicto*, which StaVgtr cori- 
ceives ought to be read Lignedm\ or as Pliny terms it, Commiffuram 
P/fciwri. The Arabians call it Chefr, *uel Cheit IQottani, i e. Pilum 

Unttum. Thefe are Fabled to be the 4 Syrian Deities, accorcfinj 

t to Germdnitvs, Syria duo Numina fifces \ by tfrhifch are undfcrftoo< 
Venus and Cupid, <ag Hyginus (from the Authority of Diognetus Eij- 
ihtans) writes. For Venus % and her Son Cupid , coming to the River 
Euphrates, and frighted at the Hidden appearance of the Giant x 
Typhon y caft thettifelves into the River, and affumed the fhapes df x 
Fifhes, : by which means they efcapecf from danger: For this reafbn 
the Syriarte abftain from Eatine of Fifh, left they might happen to 
Eat up their Deities: But the Scholiaft of GtrmanicAs (from isfigidius) 
writes, That thefe were the Fiflies wlfich turn'd or toltM up upon 
the Bank of Euphrates a great Egg, upon which a Dove fitting 
HatchM Venus, the Syrian Goddefs. Scbmrus will have thefe attribu- 
ted to St. Matthias ; but Scbikardus to the two Fifbes in the Gofc 

iel, John 6.$. This Afterifm may be (een in the Meridian ac 

[idnight, alraoft the whole Months of Seftemhr and Qftn- 
6&* 
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$» Of the Ancipnt Horthern Consteiiations. 

H E L I C E. 

SO Named by -the Creeks ; it is alfo called Vrfa Major t Bic»'Pfc- 
(IrttmMajut ;in Arabic k Dub Ackber jit is I ike wife by the ^r4ii cal- 
led Benh alNojb al Cubra,\.c. Fili* feretri Majcrjpjn regard the 4 Stars 
that make the Body of the Bear refemble % /?«r,and the Three in the Tatt t 
the Virgins or M«/V/that Attend the Corps: And for this Reafon,the Chri- 
ftian Arabs call the four Stars Najb Lakzar , i. e. Feretrum Lazari t 
aod jthe Three in the Tail, Mary Mtgdalen s Mp-zipand their-Maid ; 
by ,the P,erGans it is called Hfbhtu/engh Mlhw, i, t. Styttatrio Mkjor 5 
and .by .the Turks, Tidightr lilduz t i e. «$ty/e*r jtelU, and by the 
latins, Septetit Tr tones. This Conftellatioo coqG&s <of 35 Scars, .where- 
of 8 hi for in. Of thele /Stars the 13 apd 1 ? axe called in Arabick «/ 
Ntkfa al TkMhhtyi) c. Caty/e, Scrubs [mQavitsuofis Tdi ; thei$ Duhr 
al Dub al Afkker^ \. e. Dqrfutn Vrji Msjorit ; xfee 17 Mtrik 4 Djtb */ 
Jckber, i. e. Efigajirium VrfiMtjoris; the 18 Mg*res*l Dub al Aci- 
ber a i.e« Vropygtm Vffi Mdoris; the 19 Phaidal Dubai Ackber % i.e* 
Femur Vrji Mtjorjj f and thele four lait Named jpake up al lia'fh *i 
Cubra V antrum Hqus. Theao and 3i are called al t hilar a or rather 
4/ JSekra, alTfrmij*) i. & Krtebra fen Copjk fecund* $ the 33 and 34 
alNekra al Vl*> »,e, VerubtfJeuCot^U pripta. The three Scars that 
make the Tail are called, d BtnU\ i. e. i^7/> ; whereof the fvfl is 
called 4/ #*«#, fignifying W&ww NubictUum *, the fecpnd is called 4/ /- 
»&, or al At&kf 1. e. Caftff* ; the tfcird Alkaid, i. e, Qubtrmtw, This 
Conficllttfon was fir ft fouad out by Nautilus > and wai Anciently the 
Gree/t Sea-Mens Guide 5 »s the Le/Ter the fhtnifiant 1 The Reawn is , 
becaple to the C^reci/, wop Sailed tbs Meditersaeajt, Pootick agd E*** 
'flic Seas, ttys Qpnfte fiat ion was iljll apparent : But to the Sfiemitrnt., 
fhfwciwswtbfartbtgttiAns,, wbp were more Southerly , part Qf the 
tfwter Be?r was either fyr the Ppfltioa qf the Sphere, qv fome other 
Accident, fornetimes depreft, er objured ; JmuCjhm/^^ always ap- 
peared to tbeni .* And therefore, thefe laft chole the X.e//<r, and the 

6rce^ the G^^ff i3e4r ffl* their D\iteUtefs % 

Schslle'rut Attributes this Copftellatipo tq St. Mubid ; but Hartfior* 
$w to one of ^//^aV Qea/s , i A^. 2. 34* Qr (he Wagon of J'cob t ot 
€hari^t ef J<^/^ Gw. 45. 37, &c. 46. 99* * 

C T N O S V R A* ' 

C|Cf cailcd' by tfie Greeks, qudft Cants Cauda 3 the Hebrews call it Ge- 
^ mjbj i. e. QaUinam turn Ftliis fuis ; by the Arabs it is called D*£ 
Afghtr % i. e. IV/i* Minor y and Benat al Najb al Sughra, i.e. iv//* Ff-- 
retri Minoris ; by fbme of them it is called Agiala y i. e. PUuftruvt $ 
by the Perfians it is called Bapht*re*gh Kjhn, i. e. Seftentrio Minor j< 
the Star in the extremity of the Tail, is called by the Arabs Caucah She- 

mali \* 
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mali ; I. c. Stella Boreafoi by the Turks, ti/duz Shimati^ and abio- 
lutely TilduZ) i.e, S/?& 5 and by a peculiar Name in Arabick it is 
called Giedi y i. e. ftedui. The Italians call it TrkmontAn& : \ and we, 
the P<?/e f or 2&r/A S/*r. The two taft and brighteft in the Berttruih^t 
SqudrefLtt called by the Arabs dPfarctdd* or 4/ Phttrcddein^Duo Vituli. 
The whole ConfttUtwn confiding (according to Pt*lomy)of Eight Stars, 
whereof one inform. / Of the Fabulous Antftrofn <jf this and the for- 
mer ConfttUatio*) Diddoru* Skulm Reports,, that thcfe were the JNfor- 
fts of $*ftoer y and privately kept him from the fearch o£ Saturn, for 
which they were by him, in gratitude placed in the Heavens, and cal- 
led by the Name of the two Betrs, being Worfhtppetf with Divine 
Rights,by the Cntiw afld sicilUfttJoy whom they were Styled De* Ma: 
tres. Others refer it to the Fable of Cdi&o and her Son A rcds 5 as He- 
(tad&n&Ovid?(Xi\%QonfttUvtw was firft difcofrered by Ibales the Mikjian^ 
eis Hfgtnu* affirms* for which Reafon it wits called likewife Thosnictj 
from Thtlts its Inventorying by delcent a Ph*mci*k?Nhto firft gave it 
the Name of Ar&m or the Betr 5 but trulier fi> denominated from the 
whole Nation of tfti Phoenicians, who in their Navigations ( before 
7&4/f/)obferved her is their DireBrefs. 
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THis Cqnftehtl™ the Poet* feigii to bare been tie 1%** that 
kept the Htjferides dun by HercmkJ, and made an Afitrifm by 
. 7*/w. Others will have the £>*g40 to be brought by the Giants, in 
their Flight with the Gods to oppole Mintrvs , and by her to have 
been ftrangled and thrown up to Heaven, and there ,fkd as a Trophy 
of her Vi&ory . Scbittem Attributes this A fMrifm to the H. I»*ocetits ; 
but Schick arAus to Drtco Infer***.—- — It is called by the Greeks 
&&wnt' Kftwinf, by the Lattnes Z)/*** ; in Hebrew Tttmin, i. e. jDr4* 
*o; by the Arabs Ttnnin ztidTaiuiin, as the Hebrew 5 it is like wife by them 
likewife called Tadbstt^ or rather Th*b&n t and in the fame fenfe by the 
Perfiaos J/bdeb^ which is interpreted Strfens* q*i Homines at Beftiai 
dcvorAt. Some among the Arabians give it the Name of si Haijg , 
which is alio appropriate to .the Southern ConfteUation of the lame 
kind, tt is made up of 5 1 Stars ; of which, the firft Star in the Tongue 
is by t|ie Arabs called tlRtkjt, or Arrak}i t Le. Sdltst^ fin TrifueUd- 
tor ; the three next 4/ vfoW, 1. e. Pulfaores Ttfiudtnit. The jth id 
the Head is called Rm st Tin»m, i. e. C*/>*/ Dr semis. ^ The 1 4, 1 5 
and 1 6th are called 4/ Tk&phi r i. e; Cbjtropoeks, from their Pofture, re- 
prefenting a Skillet with Feet, Tripon or Braridirpn. ^ Tbe 20 and 2* 
are called -A/^*/ d Dib, i. e- ^/^«Ac Lvpi: The 27 is called AUibeb t 
J. e. ViQimt, as being placed before that in the Horn of Ctpriiforn cal- 
led &'i 4/ £>4&*, i. e. Ftrtnaa ma ft tat*. This <jo*fieBdtio» h Teen 
In the Meridian about the end of June, 
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THis Afterifm in Greek bears theNartie of 'Er^ *J CW{«», i. e. tn* 
geniculus; and by (bmeof the Latines tfifsv, vel Nixus, quid La* 
lorantijimilu r; by the Arabs Giathi ala Rkcbctcihi, i. e. Incumber** Gent* 
bus. The Number of Stars in this Con&ellattin are by Ptolomy reckoned 
to be ±9, of which the fidl is called Ras al Giatbi, i e. Caput Ingrnkuli y 
and commonly Aas d Aben. That in the Elbow from its (cituation, is 
called Marfhak, that in his #5t/? JWs'am, u e. Carpus^ and commonly 
Maafym.~-~ -This Conftellation fbme will have to reprefent The feus oc Ixion ; 
Others Orpheus Of Prometheus ; others Thameris or Tbamyras a Thrafian 
Poet ; who contending with the A/*/fcr fot Skill, and by them overcome, 
was punifhed with the lofsof his Eyes ; and in the Memorial of their 
Vi#ory, plac'd in the Heavens in a ftipplicatory Pofture, as depreca- 
ting his Pttnifhment : But Panyafes will have this Afterifm to reprefent 
Hercules. This Constellation comes to the Meridian at Midnight in the 
Month of June. 

» 

ARCTOPHTLAjT ot BOOTES. 

ARftophylax and Bootes are one and the fame Confteflatidn ; the Firfl 
fignifying Culfos Z/rforum, the Latter fo called ^ £ boo*, i. e. I?*,* 
wj, 3' fl ' Jr > ,i. e. /v&re, #**/? Bourn Agitator ; but in the Eaftern Tongues 
the fame feemS to be derived **•* ** b«>, i, & * Clamatidoj whence by the 
Arabs called d Auwa, i.e. Pocifcrator, and 4/ Neckar, i.e. Fofjor feu Pa* 
ftinator.—~lt eonfifts of %$ Stars.*—— This (bme Fable to be Lycaon , 
' others Areas , the Son of d//)?* his Daughter by Jupiter ; the Scholiaft 
of Germanicus makes it to be the ConfteUaticn of Icarus ± and accordingly 
Propertius ftiles the Septentriones, Icarus his Oxen, in this Vcrfe, 

Fhdum Icarii Sidera tarda Boves* 



Which ConflclLation is feen upon the Meridian at Midnight about the 
beginning of May. 

ARCTURUS. 

POmc will have this Star fo called, quafi ab %*& *a?*<S iel a Cauda 
^5 Utf* ; but trulier, ad fy* *A**rS, i.e. CuftosZ/rfie, in the famefenfe 
as Artfophylax. This the Arabs call 4/ Smm£ */ /tawA, L e. Efferent Hi- 
steferim ; in the common Globes and Hemifphcres falfly Huzme. 

A R I A D N E S C RO W N. 

- t 

OPHiis by the Greeks is called *W< **•«» i. e. C^4 Bor talis, & 
-*• Prima\ and accordingly by the Arabs, 4/ /*/// Alm^ni, i. e. 
Omm Boredis , and fimply -^/ /f/// , i. e. Ovum : It is by them 
likewile called d Phecea, i e. Apertio; in Hebrew Kir Schetali, i. e* 
Corona Siniftra ; and in Chaldee # Mtlphelcarti, i. e. &r/*a* Pupilla. The- 
Conftcllation is in Form of a Circle not compleatcd , and therefore 

by 
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\>y the Vulgar Arabs called Kafe Shelcefie, \.t.Stuie\lafraUa\ The bright* 
eft in this Circle being of the fecond Magnitude, is called Lucida Gon- 
na, and by the Arabs, if air Phecta , i. e. Lucida P&etca. Tliis Grown, 
tonfifting of Eieht Stars , (bine Fable to have been of Gold • Athenmt 
lays it was made of a Flower or Herb called Tkefeus ; others will have it 
to be of Lawrel or Myrtle ; Bayerus defcr&& it to have been compofed of 
Elder Leaves mixed with Berries ; Photius gives this Fable of it : They re* , 
port (fays he) that A certain Nymph Named Pfalacamka in die Uland of 
Icaria being in Love with Bate us, endeavoured to procure Ariadne to his 
Bed ; on condition he would likewife.be kind to her; which Bacons refu- 
sing, ihe plotted to do Ariadne a hiifchief : This the God dilcoyering > 
he in pafiion Transfbrm'd her to an Herb bearing her Name : But after- 1 
wards, repenting the Fad:', by way of Recompence and Honour, he 
caus'd the Flower to be entwin'd about Ariadnes Crown, which lie had 
already fix'd in the Skie. iNfoW thoft make only Ariadnes Crown to be 
Conjlellated, yet others place Ariadne her (elf in Heaven, as Scaliger hath 
obfefved ; and for proof whereof they add the Teftimony of one of /&- 
ro 9 s 9 and another of Trajan's Silver Goins, having on their Reverie, the 
Figure of Ari&dri* carried up to Heaven in the fame manner as is repre*. 
fenced by Propertius. Schillerius will have it our Saviours Crown of 
Thorns, but Harfderjius will have it to be Queen Hefiers Grown, Htfli 

Rp Hk t/S His IT R E. 

THis Cbnfiellation is by Ptolomy called *^* 'Aa'ef#pff x and by Araiui 
x v& «wei^ i. e. Lyra, deorfum pendens ; it is likewife by th$ 
Greeks called # a*** i. e; Tefiudo ; and by the Latines Lira and Fidicula; 
and Vullus cadens ; for it is reprefented in foftri of an Eagle or Vulture , 
holding a Lyra Inverft. By the Arabs it is called al Lura, from whence 
comes the corrupt Name Alahore peculiarly Attributed to the firft great 
■"" Star in this Afierifm : It is likewife called Sutaphat, I e. Tefiudo \ the Per- 
fians call it Ciengh Rumi , i. e. Cytbara Greca : It confifts of 1 1 Stars i 
whereof the firft is called by the Arabs ifes'r Waki, i. e. Vultur Cadens i 
Some Attribute this Confiellation to the Lyre of Apollo, others to Orpheus ; 
to whom Merctiry, Who fifft invented it, bequeathed it, and it Would 
refufe to found at the touch of the Hand*of any other Artift. Schillc- - 
rus "will have it reprefent the Manger whereon our Saviour was laid, and 
Uarfdanjius, Davids Harp,i Sam. 1 6. 1 3 . It is feen in the Meridian at Mid* 
night in the end of July, and partly at the beginning, partly at the find 

of the Year. 

1 

\ ■ 

OPHIZ/CVS, Or S&RP BNTARIt/Si 

THis Sign by the Greeks called 9 Of$ov X t y and by the Latines Serpenta^ 
rius ; is by the Arabs cal|ed al Z&ojr^i.e-oncthat keeps and Nourifhes 
i ' Snakes : It is commonly called al Hangue ; by the Jews it is called Uize* 

I -tosh Hxjdb, i. e* Tenens Serpentem : It confifts of z$ Stars, whereof four 



inform. The firft Star is called al Rai> I e. Pa/lor, and Ras al Hauwa, 
i. e-. Caput Serpent or u ; the fecond is called Kelb al Rai, I e. Cams Pafiorisi 
In this Confiellation the plinth Star is more Emineot than the reft, and 1$ 

* * called 
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tailed Vhuk al ffaiyd, i. c. OBtm Serfemu^^^Mfcdafms is {aid to havi 
? been converted into this Sign for his rare Skill in Phyfick, and particu- 
larly for the. Cures by him done, 'by heb of $n Herb fhewn him by i 
Serpent. Tuliztlu* Rho&*$ Reports, mat uris Ophiucus was Phorbus Prince 
" of Rhodes, by Hytilla tho. Daughter of Myrmidon, who, when that Ifland 
Was. extreamly infefted with Serpents, and efpecially by a great Dragon; 
which devoured many of the Inhabitants, is faid to have clear *d the I* 
Hand of the Venemous Beads, and to have (lain die Dragon, and in Me* 
morial thereof to have been Conftellated by AfoUo. Kepler will have 
this Qmftelltfim to reprefent Laoccon die Trojan mentioned by Virgil. 
This Qmftellation reaches the Meridian at Midnight about die Beginning 
of Jane; the former part of the Serpent about the beginning of Mty j the 
hinder part about the end of June. 

The S W A tf. 

Tftis Sign is called by the Greeks k«W, by PtoUmy "Oftn, It.f^ 
Uteris ; by Ovid Milvins, and by others of the Latines Gdlina- ac- 
cording to which laft it is called by the Arabs */ Dedidgie ; to which 
Anfwers die Hebrew Name Tbarnigoletk It is likewife by the Arabs 
called d Tsar, i. e. Volwrk , and Xatha t which i& properly an Aamtick 
Ford refem,bling a Pigeon. The Perfians call it Iff her ud; and the Turks 
Bagh'trtlik ; Ptolonrj reckons in this ConftelLtion 19 Stars, whereof two 
inform. The firft of which is by the Arabs called Minkar d Denaric 
i. e. Roftrum Gallint ; the 4th Sddr d Degjagic, i, e. PeeJns fesou ; the 
5th Daub d Degjwic, I e. UutU Gdtin* ; zndHierfym, L e. Reft, m U* 
Hum reddens, as alio, d Rifph , i.e. ft* ftiu eft fern fattens ; becaufe tc 
follows four others, whereof two in the Left Foot, and two others in the 
Left Wing. The Fdh of this Afterifm is, by Than , who makes this 
Swan to be placed in the Heavens not in Memorial of Jnpiter, but in 
Honour olAfdb, as particularly Dedicated to him , being a Mufical 
Fowl It is upon the Meridian at Midnight in the Month of jF«/r. 

The A R R Q, : W. 

It is by Ptolemy called Q«* 'a™*.** , i. e. Aferifnm Sight* ft* ft* 
&t in Arabics: it is called d Satiw. i. e. Stgitta, and in tht GJobcg 
d Hutce; in tke Hebrew Chaz, : Kmbet fays it is in Hebrew Named 
Soon feu Demon ; and tbat the Turks call k Orfercdem : It confifts of < 
Stars. This xras the-i#yw, with, which Huvuks flew die ^*fc»v that 
Fed upon Promethitts his Liver : And Promethitts being received into fa- 
vour with Jupiter, the ^rw» in Memorial was made an Afterifm in Hea- 
ven ; by Cicero called Mufator , by others Temt Meridian**: It Tranfper- 
fesone of the Wings of the Bagle ; and pafles the Meridian at Midnight 
about tlie Middle of July. s 

The £ A G L E. 

■ 

N" the G*eek this GonfietUtiim is called aw *W, j. e, ^*«& *£. j^ 

*uAks; it is likewife calied in ArabicktfM «.«• AquiL Ni/r* * 

Gefner tailed Leporm*, which in the Perfian Tongue is called Aink; 

rorkilb, ToufbongjU, i, c 'AqniJa Leptrari* } in Hebrew it is called 

Ne/ckr 




* 
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Nefcher, which Signifies an Eagle : It confifts of 9 Stars; of which die 
third is called by tne Arabs alNes'r al Tain; i*. Vultitr volem $ it is alio 
called Lucida Aquih ; the 9th Star is cz\\td't)anab Alakab, i. e. Cauda A- 
quiU. ——This Eagle (according to the Poets) was Confteil&ted by Ju~ 
f Her. fox the Rape of Gartymed; or (decordin^-to Agloajtbenes) for that 
fttpittr going from Naxus; to War agamft iht Titan j, -in iwgfc, as he Was 
Sacrificing, appealed to him in a happy Atifpice ; whereupon, after his 
Pfthrj, he took That JFlfJp/ intbiiisparticular Patronage, feut Mere gives 
us the f4*& quite otherwife; for he Writes that the Eagle was CdnJteRa- 
ted -byfvpitcr, fox tackling turn when an Infant in Creet, with Nettar , 
Which ihefidt ibrank from aildck, and then brought it to the God. A- 
'bout the middle of full, at Midaieht it mav be feen on tne Meridian. 



The D L P.M I If. 



Y the Greek it is called A*tffy* % &wktu>t % i. & AJteriJmus Delf bints* 
_ by others **# * >jcM* i e, /V/fo &*i*r ; hi Hebrew Dagrim f i. e. 
fifes Maris ; the Arabs call it Dutphin \ in which the mod Eminent Stat 
is orie in the Till , called by the Arabs Donah d Dulpbw, i.e. Gawk D*/- 
fhihis* This* Ajterifm is by Cfor* called Gtfrhw; and by P///tjr Hermippus; 
and by fome others Rbemoides. This Contte&ation is FamoUi tor the Num- 
ber of Star* in it being equal to the Number of the ^frjfc ; add alto Fa- 
mous ; QgodfbitOfMtis fielix in amorihus Index ; as rang Inftrumerital 
to tfeptunc m his Amorous purfuit of Amfhitrite, who fled* and conceal'd 
her felf from him ••' Not is this AJleriJm left Signal for the Fabulous 
Tranfport of ^r/*, in 0*//V£ FafiXz. It £a&j& towards the Meridian at 
Midhight about the end of fulji , . K [ 
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TPHis Copjfettatim is called Pcgajus; by die Greeks; 'a****** iV**, • fi 
1 Is called likewife Equis Major jfadufcusfiorgpnia^ Beller.ophonttus ana 
Mcndim; by the Arabs 4/ Pharos Adam f i c. £q*us Major. 2nd Alpfe 
]ras d tSani % u cEquns Secnndns; in Hebrew itiS dilf d #*J& thail Ker* 
pirn, i. c. Equus Ormtus : It conMs of 2,0 $tgrs ; ^mongft which the 
thief, by the Arabs called ^/r^i/P^>#, I c Umbilicus Equi 1 That in 
the joyning of the Wing is olU&I Marchah, i,c* Equfrandi wtvebendi Lo- 
cus, Sagma, Ephifpium. Some fable das to be Beutrtpbdns, 0thcr4 F^W 
bis Horfe : Colli mac bus and Catullus call him t/nigeniam Mtmnonis ; Bxch 
ther to Memnon and Son of >4*n>r* : The Greek Commentators make him 
to have been prefented to Auraraby Jupiter : But Licophron defcribes him 
to be die Winced Steed of the^#Mg, upon which ihe is Cud to i&fc- 
Talavharus and Artemidorns make Pegajus to be a 5% and ndt a i^?r/^ 1 
And according to Vajfus, the Name Pegafis feems to be derived a *»> 
i. e. compngo, quia If avis e multis comfonitur I ignis. It is feen in the Meri- 
dian at Midnight about the middle of Aug*jt, and beginning of Septem* 



^aLMtMa^ 

0CK 



AtJDRO- 



4* 



RECREJTIONSt 



/ 



« t 



A tf D POME DA, 

, . ; • • • • 

THfe Aslerifm is called l>y the Arabs, al Mara al Mo/alfM, i. e. Mvr 
Catenata ; In Hebrew ^4 Shalahajala JSaal, i. e. tormina car ens virb. 
It confifts of x7 Star*; amofig which the kith called by the Atehs'&ioi^ 
4/ Mojalfala, i. e. -ktfw Cattnau ; that in her <J/rifc is called /car and JMi- 
tar ; that ift the Border Of her ^?// they call" dl Dei I, vel AdM, u e. Syr- 
ma feu Lacinia'Veftts ; the if eh i$ called kigil al MojalfaW i* C- Pes Cater, 
not*. This Conftellatibn domes to the Meridian about the . middle of 
Oftobtr. As to the Fable of Andromeda, fee after in the Whale 

PER S EXT s. I 

h[His ConfrHation is by the Arabs called Gk6a£ or Chelub, i, e. Decepdr } 
and from tlie Greek Nante Perfeus, Berfhaujh and Berjhe'ufh ; it is like- 
Wife called by them Himel Ras 4/ Ghul, i. €. forttms caput "Larva : It con- 
lifts' of zo Stars, of which 3 inform. The firft is called" tyifam 'al.thd- 
ratja, i.e: Carpus Pleiaduni, and 4 Giefab Berfhaujh, i. e. Laths t Per Cei; the 
1 zrh is called Ras 'al l Ghid, i. e. Ofctf Larva y by the Jevfcs, fiojh ha Sat%an t 
i.e. Crf//# Diaboli, the 14th called Menkih • aL,Thuraiya\ ,i J e» Inter Jcapiiium 
Pleiadum. This Per/tits was tlie Grand Child ol Acrifius JCihg or rhe.^r- 
£/vtf begotten by Jupiter brt bis Daughter DMMf, placed in Heaven, by 
favour Of Minerva, for having flain Mtduf* or the GorgoHS&iid ft&A A& 
dromeda from tlie devouring Sea Mottfter. This Ajtetifm is on the Merl« 
dianat Midnight in the Month of Novtmb&. '■-•.■ 



»»•*«. * 



d "£ t t r If. 



C Ailed alfo trigone* and Delia ; by the latines Triangulum, at&l WiU 
Donum; by #ie Arabs; Mothallatb, Lip. Triangulum ; in Hebrew, 
TTmmojclufh,' i.e. Trfyartiust Itconfifts of four Stars, that in the top of 
the Triangle is calledin *Arabick, Ras AltnothaUath, L e. Caput Triartguli. 
This Cancellation isftiff to have been placed in, Heaven .by Mercury, in 
Memorial of the firft Letter bf Juf iters Name, */** , } Baffvs in Gerwankum, 
and Hyginus Write, that Mercury at the Command of Jupiter, placfed it 
over the Head of Aries, as a Matk the better to difpern that Sign of it 
fclf. • ;: { 

— — 0£/Jw* /iwwwf /nfew. ' l 

... ... 

• As Cicero in Ar at*is. Others will have it to be the Figure of that part 
6f yEgr/tf Coriftellated , which Nilui after that mariner encoifipafles. 
This Auerifm at Midnight comes to the Meridian in Qcfder* 



C£PHEVSs 



/ 



J sTro NO Mte AL 



C B B H E V 3. 



hr H E true Naflie of this Aftertfm by the Aratfe is Kj&fim ; In tie: 
-*■ brew it is called; Baalath Hala, i. e. Domina Flamms ; and in 
Arabick Maltabab^ I e. biflammatus. This Conftellat ion confifts of 
i j Stars* whereof two inform; Among which there is one in the Foot; 
called 4/ 2?*/, i. e. Paftor ; and between his Fefct another called M 
K&lby \. e. Can* ; and upon his Hands certain others called Al 
Agknirn, i. e. PectJcs. The 3d, 4th and fth; are by Vlagh Beig6 
called Cawakih al Tbirk, L e. &i£* Gre£;.r.-~— — This Cepheus was Sari 
of Be/*/, by Anchinoe the Daughter of Ni\*$, from whence the Per- 
flans were heretofore called KwVu, over \frhom he Was King, as like- 
wife of Pbawiaa, and Reigned both in Babylon and Joppa t reckoned 
among the Royal Fa u tors of Aftronomy. It is beheld in the Meridiah 
at Midnight about the end of Auguflt and beginning of fyeptemter. 



CASSXOPEA. 



TT is like wife called by the Greeks yftj « ^ow, L-c. Mulitirfedis, Jive 
1 7%***/ ; by the Arabs Dip al Curfa, i. c. Inthronata. It is alio 
known by the Latin Name of Cathedra, Thronus & fedes Regis ; it con- 
fifts of 13 Stars according to Ptolomy, but 7)^o hath oblervtd therein 
no left than 45, befides the New Star which. appeared in the 1 Year 
t$7 h an d vantfhcd the Year following : It is refembled by At at us to 

the Form of a Laaonian or a Carian Key. -TfiQ firft Star in this 

Cootfellation is by the Arabs Called Capb al Cbddab, i. e. Manus tin&t. 
The fccond Star is called by the Name of the whole Conftellat ion, 
DatalCurfa. The fifth is called Hucba Vat al Curfa, i. e. Genu In- 
threat a. The bright one in the Breaft is called Sa£r 9 u e. Pettvs. 
This Qajfiopea was the Wife ©f Ctpheas, and Mother of Andromeda, who' 
contending for Beauty with the Nereides, was, as a Punifhment, and 
in Memorial of her Arrogance, placed in Heaven with her Hiels up- 
ward*. But Tycbo giyes us a better ground, of the ; Fabfe, W^o 7 writes; 
That C'pbtus was a great ^ftr.onompr, or, at .leaflf, 4 Favourer of the 
Profeffors of that Science, who in a grateful acknowledgment of hi? 
Encouragement of their Studies, gave to feveral Conftellations the 
Nameothh Wife, Daughter, and Son*in-Law, which he received fromi 
Cicero. He likewife reports, That in the time of Cepheus, thofe Stars' 
which make the CoofteJlation of Cafjlopea did rife with the firft de- 
gree of Aries ; ' and that under that COnftellation the ALthiopeans did 
iolemnize the Inauguration of their fiicceeding Rings, in Memorial 
of their ftrft Mother Caffiopea, whom he fupppfes more probably uj 
have been called Caffiepea. This Afterifm is difcovertd m die Meri- 
dian, partly in the end of March and beginning of May) partly at 
the ej$ ,©f September and beginning of 'OSobti. 

' :: O CAWT: 
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50 RECREATIONS 



C A P V T A I G L: 

i OR, 

M E DVS A's H E A D, 

v *p H E Fable concerning this Constellation is this. Perfeus coming 

A into Mans Eftate, and being furnifbed with Sword, Hat and 

- Wings, of his Brother Mercury, was ftnt by his Fofter Father To fy~ 

defies to kill the Monfter Medu/a, * who was to have devoured Andro- 

meda, who for the Pride of her Mother Ca/fiopea, was bound with a 

Chain to a Rock by the Sea fide for that purpofe 5 but Perfeus pity. 

ing her ca(e> undertook to fight with the Monfter Upon condition 

that Andromeda might be his Wife: Whereupon he flew the Monfter 

v -i4 and Delivered and Married Andromeda, and returned home to the 

iW ifie of Serif has with the tjorgo/rsHe&d. For which Exploit, Jupiter 

his Father took him up into Heaven, and there placed him in the forrrt 
he overcame Medufa, with his Sword in one Hand, the Head of Me- 
dufa in the other, and the Wings of Mercury at his Heels. Schiller tus 
attributes it to St. Paul j Shickardus to David with the Head of 
Goluh* 

H E ti / C H V £ 

1 

HP His by the Greeks is called 'I*™*«w<, 'E** «*■»■©-, 'AppWwf, $ ai^a*. 
A n< h by the Jews H« Roabfcobido Harefa» % i. c. fti/fcw tenensfre- 
num ; and in the lame fenfe by the Arabs, M^/Hfc 4/ 2**», i. e. Tentns 
Habenam t or Mumfik al Amua, i. e. 7a»e»s Habenas, to Which the 
Greek Name Heutochus anfwers, i.e: Habenifer.—At confifts of 14 
Stars, among which the 4th is called Menkib Dil lain, i. e. Humerus 
Beniochi : The 1 ith Ca'b Dilbtau, i. e. Talus Henioce.—- ."This Con- 
ftellation the Scholiafts of Germduicus will have to be MirtiUus : The 
Tre&exisns are for Hippolitus 5 others for EriUhonius, who P/m?/ makes 
the firft that joln'd Four Horfes in a Chariot. Eufebius makes Trochi- 
lus the Argive, who was the Son of CaUithea the Prieftefs of Juuo, 
the firft Inventer thereof: Others will have him to be Oeuomaus. This 
Sign attains the Meridian at Midnight about the middle of De- 
cember. 



H M D /, or the K I D S. 

THele are two Stars in the Left Arm of Htnhdut, called by the 
Arabs Sadatetti, i. e. Brachium ftquentts. Tffey are likewife 
called G'tedykn^ and M**z,ei» t i. e. Dho Capri. Thefe Cleoftratus the 
Tentdian is faid firft to have difcovered ; They are faid both at their 

Rifing 



JSTkONOMlCJL. «t 



Riling and Setting to caufe Storms and Tempefts, arid therefore by 
the Poets called Hmid* & j*fuu Sfdtn. 



ThtAMATHMAti GOAT. 



T^His is a bright Star in the Shoulder of Heniochus, of the fir ft 
-*■ Magnitude, called by the Arabs Aiyuk % and commonly, inftead 

thereof* And* latlekiew, 4/Ztor Jjjk ; ia fytiazk Jxziiq - x all fig- 

nifying Capefium. This the Poets Fable to have been the Mother of 
the two Kids, and Nurfe to Jupiter ; tho others report him to have 
been Suckled by a Sow ; the Cretans, for that cau(^» honouring that 
Creature as Sacred. But the now General Opinio* is r That he was 
Suckled by a Goat, and from thence he deriv'd the Title of jEgiochus, 
or the Goat-Nur&. And t* this efteft, in fome Medals of the Empe- 
ror Vakrimus> he is reprefented in the Figure of a Child mounted on 
the back of a Goat, with this Infcriptipn, JOVI CRESCENTL 
I (hall hereunto only apply an Ingenious Epigram of Crinagoras, in 
Greek, upon a Goat, whole Milk Auguffus Cafar ufed to Oriole. 

♦ 

Thus Engtifbed: 

When Carfar did out full B*gs Naffar ta&e, 

Wbofe Spring tV Exhaling Pole copld never majk ; 

Me, that be might not want that Mtike} fto/te^ . 

To Sea, with him, in bis own Ship be bore. 

Straight *mong the Stars, jbaM I be made to fit in e, 
For be 1 ferve } than JoveV, no lefs Divine. 



PLEIADES and HTADES. 



s 



Even Stars on the back of the Bnff, by the Latines, from the time 
of their Riling, called VergUin ; by the Greeks and A *-*#* s by the 
Arabs AlThursiya, i. e. Multus feu Qopiofus. They are like wife by 
them called Al Negim^ u e. Afirum \ by the Syrians they are called 
Chimp ; by the Perfians Peru, and Peruin ; by the Jurks Vlger ; by 
the jews tbima, and Succotb Benotb. ThefearefeicJ to have been the 
Daughters of Atlas and Pleione, whdm Mora makes the Nurie of J** 
pfttt, who fed him withAmbrofia 5 but commonly they are reputed the 
Nurfesof Baccus, and for that Conftella ted. Their Natqes *veMaia f 
Sterope, Taygeta, Cekno, Ektlra, Merope ; Or, according to the Scho- 
liaft of TheocrXoacjmo, Glaucia % Prof is, P*rtbe*i4 f Vltia, Stonjchia, 
Lampado. Michael Florentius adds to them two other Stars, which 
he tails Atlas and Pleione. Gal lens hath obfer Vcd in this Confiellation 
above 40 Stars ; and Ricciolus no left than 40/ 

The (even Star? in the Head of the Bui, called by the Greeks 
Pleiades, the Latines call SucsuU, from the Greek Letter r Vpfilon i 
which'they refembie, or froiA their Mother Hya % Daughter of Ucea* 
n*t } and Wife of Atlas $ by Vlugb migb they are called Al Debar An, 

G a however 
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however that Name is peculiarly applied to the brighteft of them, 
commonly called Octlus Tauri ; in Hebrew they are called Chims, from 
the number of Stars of which they confift. Theft exceffively lamen- 
ting the Death of their Brother Hy*> who in Hunting was flam by a 
Lion, were, by the cqmmiferating Cods, converted into Stars, whole 
Names zxzAmbrofid, Euior* (or Eudoxs) Pbejile, for Pafstbed) Phileto, 
(or Tjtho) Thytntj (or Tuke) Coronis and Prolixo (or Plexduris.) 



**Mi 



IIL Of the Ancient Southern Constellations. 



ORION. 



THis Conftellation was firft by the BwtUns called CtaUm, after- 
wards 'frfaor, called by the Latines HjrUdes and Hyrides % from 
his Father Hyriet. It is by PUutus, Fefius and Farro, called JuguU f 
to qnod srmdtus fit ut Glddms ; by the Jews it is called Gibbor, i. e. 
Gig**, and Kdb HdGiebbor, i.e. CtnUfortis y and BelUtor Fortu ; by 
the Arabs Al Giduzs, and&Ko AlGiebbdr, i # e. Gigssfortis; inSyriack 
it is called Gdvoro j in Caldie Jtiifkla. It confifts of j8 Stars, amongft 
which the firft is called Hecia, u e. s white Circle £ by which Name 
the 3 Stars in the Head are denominated. The fecond is called Men- 
kigb AlGUnz4 y i. c. Humerus Orients ; and Jed A Gianz* si Jurnmd f 
i.e. Mdnus dextrsOrionis. The jd is called Mirzam al Nagiid, L e. 
Leo Streams. The. 17th and 25th are in the Arabick called AlT*gis % 
and Al Ddtvaib, the firft fignifying Tsars, the other Amis feu Lemnif* 
ci. The 36th, 27th and 28th, are called Mtnttkt at Giaxzs, and Nu 
tdkdlGUnzs, u e. Cingulum feuBdltbeus Ononis. The 09th, 30th, 
31 and 32, are called Ssipb d Giebb$r % i.e. Emfis Gigautis. The 35th 
is called A'£'/ dlGidnzd 4/ Ju/rs f I e. P« Gigdntis S snifter ; and 2?*; 
alGutnzd^ i.e. PafiorOrionis. The 38th is called i?/g#/ 4/ Jumms, 
i. e. Fei Dexter. — The Fable of this Conftellation is by feme thus re* 
lated: O/w* being a great Companion of Dumas in her Hunting E>i- 
verfions, .///*#> grew Jealous of his too much familiarity with his 
Sifter, and to be Revenged, feeing Orion one day (wimming in the Sea, 
his Head appearing above the Water like a black Mark, he QiewM it 
to his Sifter, and told her (he could not hit it ; whereupon, fhe pre- 
fently drawing her Bow, let fty, and kilPd him, not knowing who 
he was, till the Sea had caft him on the Shore ; which perceiving, 
and much troubled, to make amends, (be plac'd him in Heaven near 
the Dog and the Hare, where he (terns ftill to Hunt. The Perfians 
will have this Afterifin to reprefent Nimrod. It is feen in the Meridian 
at Midnight in the Month of December. 
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S tRIVS, or the G R E AT DOG. 



m W 

HT*His is Fabled to be Orion's Hog* Named LxUps; others make it 
-*• Ifis her Dog : Some agaia make it Caphausss. By Ovid it ii 
called, Cants Icarius and Erigonus. By the Greeks *»>m % hme**plt* i. e. 
Cants Afterifmns. By the Latines it is called Canienla ; the Ancient 
./Egyptians believed this Conftellation to be the Soul of Ifis. Germ** 
miens and Hygi nus gi ve it the Name of AUra$ the ^Ethiopians give it 
to Nilus, as if it were Sydus Niloiicnm, by reafbn of the great affi- 
nity between Ntlus and that Star, for in the Dog-Days, that River 
hath its £reateft Inundation* 6y the Arabs it is called Kelb Acb*r f 
i: e. Cants Major ; by the Syrians Kjtlbo Gavoro, i. e. Cants Gigantism 
by the Egyptians it was called Sotbis % in Memory of a Kingpf that 
Name, Fattier to Rkatnefes, who was a great Erecler of Obelisks, and 
Reftorer of the^Egyptian LearningThis Conftellation contains^? Stars, 
whereof n inform ; It is feen in the Meridian at Midnight ~ t ~~"' 
the end of December. 



L E P V S the HA R E. 



^TpHis Conftellation is by the Greeks called *•>••<* 3 *&—a* i by the 
A latines Ltpus. The Arabs call it Arneb ; and the Jews Arnebetk, 
i.e. Lepas. It confifts of 12 Stars, whereof the ?th, 8th, 9th and 
iotb, are Called in Arabick Arfb at Giant,*, i. e. Solium Ononis. 
Some will have this placed in Heaven in Memorial of the Chafe af- 
fe&ed by Dion* and Orion $ Others make Mtrcnry the Author of thte 
Conftellation, in Teftimony of the fruitfiilnefs and pregnancy of this 
Creature. Byginns and Baffur write, That Anciently in the Ifland 
Hitro there was no Hares, until one of the Wanders brought thither 
from beyond the Seas a Female big with Young ; and that from thence, 
in a fhort time, they increafed, and grew (b numerous, as wanting 
fuflicieftt Food, they deftroy'd all the Crop in the Ifland, and brought 
a Famine upon the Place. In Memorial of which, this Afterifm was 
Figured in the Heavens. — To this purpofe there is an Ingenious Epi* 
gram of Csfar Germ*nicns in Greek. 

Thus Engtijbed. 
A Hare by Hounds purffd, them having fcafd 
Met oh the (bore * Dog-fifll, *nd was f nap d : 
Then tries, Vs Earth and Seas are bent t undo, 
Heaven's only left ; yet thtre it a Dog too. 

This Conftellation is feen in the Meridian at Midnight in the Month 
of December* 

PROCION, 
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P R cr N t or the LITTLE DO G. 



C Ailed Iikewife C titis Minor ; Procynis and PrkUmis ; but Cicero 
and A»fonins y Antianis. Pliny fays that the Romans had no 
Name for it, unlefs C&nicttlm. By the Arabs it is called Kelb Afghtr* 
i. e. Cants Minor ; it is likewife by them called tibirl *l Shsmija, 'i; e. 
$>rius Sbatoenjis. The Arabs make the greater and letter Dogs u> be 
the Sifters of C4«f»p»/; but the Poets, Fable this Liitk Dog to have 
been ErigoneS Dog. who mourned to Death for the lofs of bisMHrrifi, 
who Hanged her ielf for Grief that her Father leorut was flain by his 
Prunken Peafants. This Conftellatiort confifts only of two Stars, as 
ftoloryjy of Which, that in his "Shoulder is by the Arabs called M 
Mirzam, &ix\Al Dira al Mefbtttt, i.e. Brack turn exfanfmm ; the other 
at the Root $f the Tail they call Al Shir*., Al Shsmtj* t i. e, Sjriut 
Shamtnfis, and Al Gbomeifa. It |s leen in the Meridian in the Month 
of January at Midnight. 



A h G 0, RAVI S. 



T 



rus feu vthiculttm ; for fo, by the Poets, the Ship 4 r g°* which this 
After ifm reprefents, is called Currus volitans. It is likewife in Ara- 
bick called Al Stpbina^ i.e. Navis. It confifts, according \oVtplomy y 
6f 4$ Stars ; by Saj/erns of 6 j ; ^nd by K/fkrot $$. There are fevc- 
ral Stars of fecond Magnitude not far from it, which by the Arabs 
wecz\lodSobcilTelki»velBelkifi$ or (as Mr. Hide reads it) Belkis t 
that being the Nanje of the Qjieen of Sbeba that came to vifit. Sole- 
mn. The Poets feign this to be the Ship wherein y*fon did fetch the 
Golden Fleece (tomQclcbis) fome will have it to be the Arkofl&ah. 
Naviiius faith it is the Ship wherein the Apoftles were when Chrift 
appeared unto them walking on the Sea. The Poets do generally 
agree that this Ship was the firft that ever Sail'd the Seas,, but Dio- 
dorus Siculns plainly affirms the contrary, for fpeaking of J*fo* 9 he 
fays that he firft, under the Mountain Ptlius, built a Ship of far greater 
bulk than any that were thep u$M ? for at that time Men only Saii'd 
in (mall Barks or Skiffs * ib that thisifrgflfeemsnottpbe the firft Ship, 
but rather the firft of its kind. This Ship arrives to the Meridian 
at Midnight about the end of January. 



t>RACO. 



A str6.no mica t. 



n 



D R A € 0. 



'*TPHis Serpent is by Ptolomy called *?<%* **w*vk % i. e. Hydri Afterif- 
-*- mas ; by the Greeks it is called A*£/«, and by the Arabs Alftw- 
gia, i. e. Serpent tenuis. Ricciolns (ays it is in Arabick called El Ha* 
fvic^ ; and Kjfler % Aphaak 5 in Hebrew Hajah^ u e. Serpens. In this 
Conftellation there are 32 Stars, 7 inform, whereof the firff Star is 
called Minchir al ShugjA y and the others, from that to the feventh, in- 
dufive, Mi* dl A'xal, i. e. Ex her mi y as if appertaining to the 
Sign Virgo. The lith Star called by the Latincs Cor Bydra^ is in the 
Perfian Tables called - r^« y Av&> and accordingly in Vlugh Beigb, 
Unuk al Shugja, Cottum Serpent is ; and Pherd al ohugja y \. e. Solitaria 
Hydri. The Head of this Conftellation is feen in the Meridian at 
Midnight about the beginning of February; its Middle about Mid* 
March , and its Tail in the beginning of April. 



C O'R'Fp S the CROW. 

^TTHis by the Greeks is called %>*c& ^ Kbf**K, I e. Corvus, & Corvi 
-*• Ajterifmusy by the Jews it is called 0reu 9 and from thence by 
the Arabs Al Goral, Cory vs. It is like wife by them called Al Chiba % 
i. e. Tentorium 5 and Arfi al Simak 9 I e. Solium ejfcrentis (fcil. i*ter- 
mem vel Verginem) and Agiar al Afid, i. e. Clunes Leonis ; and Al 
Agimdt, L e. Camtli: It is (eated upon the Tail of the Serpent, and 
ponfifts of 7 Stars, of whicli the firft is called in Arabick Mtnhar d 
Gorab, \. e. Roftrum Corvi ; the fourth Gienah al Xaoras al Siman y i. e. 
Ala dextra Corvi. The Fable of this Conftellation is thus x 1 he Crow 
being lent by ApoBo to fetch Water for a Libation, feeing a Fig* 
Tree full of Figs, but not Ripe, made ftay there until the Figs were 
Come to maturity ("which Fable feems to be derived, fays Bocbart $ 
from Noatfs lending the Crow out of the Ark) and having (atisfy'd 
his longing, weiit to the Fountain to fetch Water, but coming thither 
meets with the Serpent before-mentioned, whereat affrighted, he re* 
turns back with the empty Pitcher, telling Apollo there was no Wa- 
ter in the Fountain. This untruth being discovered by ApoUo % he Pro- 
hibited the Crow for ever Drinking at that time of the Year, and in 
Memorial of the Fa£fc, placM the Crow, Snake and Pitcher, in the 
Heavens. The Crow is Sacred to Apollo^ the Prefident of Divination $ 
fbrafmuch as this Fowl, by its different Notes, is (aid to foretei Fair 
and Foul Weather; or for thzt Apollo, fearing the purfuitof typhon $ 
is (aid to have afluraM the Figure of that Fowl ; or in allufion to the 
Suns departure, caufing darknefs and Night of the fame Colour with 
the Crow, as his return does the Day or Light, refemblirig the white- 
nefsof the Swan, which is likewife Sacred to that God. This Afte- 
rifm is feen in the Meridian at Midnight about the middle of 
March 

ft* 
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The CUP. 



MAUilim appropriates this Cup to Bacchus', Aratks fyglnus, and 
Baffin, to Apollo, according to the foregoing Fable. It is called 
by Ptolomy lUgtwp©- \A*tf ty» ^ by ochcts, Pff^ria,Calpe,Cratera i Patera,Ur»a& 

Vav ; by the Arabs, Batjra, i. e. Poculnm Magnum ; by fome it is called 
AlhU, I e. Cjathtts, from the Hebrew Km or Kos, fignifying the fame. It 
confifts according to KepUr of Eight Stars, which by the Arabs are called 
d Ma lath, I e. Prtfrpe : It is apparent in the Meridian at Midnight , 
about the middle of March. 



C£NTA&&£. 





Kl Ome will have this to be Minotaur j others Cbyron, the Son of Saturn *~ 
& and Phillyra the Daughter of Qceanus, /who taught Aifculapius Phy- 
ljck ; Achilles Mufick, and Hercules Aftronomy ; with one of whofe Poy- 
fonous Arrows, cafually falling out of his Quiver, he was Wounded in 
the Foot ; and df that Wound died , and by commiferating Jupiter was 
made a Sign in Heaven ; called by Ptdomj K&wes* ****&*»*. Tne Arabs 
making ufe of the Greek Name, by whom yet, according to Ricchlus it is 
called Albcze, and Aftneat ; by die Greeks *»* ; and in Barbarous Greek 
Taracpozz It confifts, zsPtolomj, of 37 Stars; all which, together with 
thofe that make up die Fera Centauri , are by the Arabs called promifcu-* 
oufly Alfhamarich, Le. Spadices, bright dappled : The 3 y Stat is, vyVulugh 
Peigh, called Riff I Kcntaurus, L v e. Pes Centauri. This Conftciiatioa paP 
fes the Meridian at Midnight at the end of April. 



The A LT A R. 



G Ailed by the Greeks ^w«fli'eior, m^^ g **# <, by the Latines Thwi- 
bulum, Conccftaculum , Bat hi It us, Sacrarium, Puteus, Templum, Lar f 
Ac err a, Ara M & Altare ; by the Arabs, Almegramet or d Mstgramrah. k 
confifts of 7 Stars , This was the firft Altar (according to the Poets ) 
that was ever Ereded : It was Fram'd by the Cyclops, and in Memorial 
of the Fad ConftellatecL Laffantius Reports , that the firft Altar that 
Jupiter Ereded, was* in Honour to loelus : But the Deities to whom Ju- 
piter Sacrificed upon this Expedition againft the Giants, we find ( front 
Diodcrus Siculus) to have been the Sun, Heaven, and the Earth. This 
Ccxjteltation comes to the Meridian at Midnight about the End of June; 



The 
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The WH A L £. 



*J"fiis Afterifm is by the Greeks called K»ix$*tMt$o tP ut f by the La* 
, tines, Cete and Gr/w, Jiateua, Pifirix, Leo, or ££/*/ Marinus \ By the 
Arabs Alketus : Ptitowj reckons in it ax Stars ; and Kepler ^ ; of which, 
the Bright one in the Snout: of the Whole is called Mcnkar Alketus, i. e. Ro- 
Jtrum Cetii That in the Tail, Danab Alketus, L c. Cauda Ceti; and both 
thefe by the Arabs are called al DifBdaan, i. e. dsut Ra*£ iThskc are two 
alio in the Hands (for this Fifli is conceived to be the fame with Da- 
gon, or Derceto the Syrian Idol, which was reprefented in the Upoer part 
afrer a humane fliape, in the lower, after that of a Fifli; and by the Jews 
Named Adir Dag, i. e. Pifcis Magnus : They are by die Arabs called alNaa- 
man or al Naamat, L c. Struthio Cameli : The (econdStar in this Conftel- 
lation is called Cafh al Giedma> i. e. Mams Trmncata : Hie ai Stir is cal- 
led Danab al Actus Shemali, i. c. Ceti Cauda Bore alts : The xxth Danab al 
Kjiem&r, 1. e, Gitoif Auftralx * and 4/ Drfhda al fhlani, i. e. Aim Antafc i 
This Conftellation is feen in the Meridian at Midnight, from the begirt- 
tiingof Qttober to the end of December. 

i 
The Southern FJ : S fit. '^ m '\ 



T^HE Poets Fable this to have been the Fifli which (aved Phacctis ; 
or Aphacitu, die Daughter of tfr**r fallen into the Lake Boeth ; and 
for that Reafon Conflellated; by the Arajtt galled al /font, alCienubi, i.e. 
jfr/fo Aufiralif ': Ifjginus calls «, P/fo* bplharius ; and B'jjfitf, £{/?£ #5£. 
z;^; And it is {aid to have Spawned the other two in the Zodiack : ft 
confifts of ix Stars, amongft v^hich the Bright one in the Mouth is called 
at Diptida alAuwal, 1. e. kana Prima, apd al Dalim, L e. 'Awer\ and Phom 
d Hont, i. e. Qs Pbifcis ; and commonly A>ut errorieoiuly) Pbomabapt 2 
It is fech in the f Meridian at Midnight about the midd&of AuguftJ ' 

ERlDANUS, or FADt/S. 

IT is a Southern Afterifm, which (ome Will have t6 oeifkde aCohftel* 
lation in Memory of Phaeton, who was Drowned therein ; the Egyp* 
turn Challenge it for their Nilus ; Itis called by the Greeks *i*tfit cif'twof. 
i. e. Bitviui Ortina; IJtcaiife it fprings from the Left Foot of Qrfati, and 
runs fijom thence in a fluxibus Cdutfe" Sotlthward i It Is lffiewift called 
Gyhff, and fordi, i: e. Flaviui ; by the Moots' Quad ; ^nd by the Arabs 
JSfafcV : The Thu[cans call if Botirnon ; the Ugkrikhs, Boiigbm. It confifts* 
of h Start, of which that of the firft Magnitude is* by the Arabs called 
a/ £>4//>», i. e. 4kw; it is likewife ca"lled ill Arsfcick Ather Mr. L 1. 171* 
iima Fluminis ; whence the common Name Atarnar : It is feeri ttpon tm 
Meridian at Midnight in IfovcihbeK 

. . - ' H CQROttA 
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RECK MAT iONS. 



OOROtiA At/STRALtS five tiOtt A. 



I*T k called fcy the Cfcefc Potto *&"•* *efxii, I e. Rot* JxionU t The A* 
rabs give ft different Names, is 4/ Cuhha, £ e. tefiitudo vet Tabernac**> 
turn; and .Ae'Ar dtfaant, i. e. N/iw Struthhnis. This Conftdlation con* 
fifts of x 3 Stafs. It is fabled tobe made a Conftellation by Bacchus, in 
Honour and Remembrance of his Mother Sonde. It conies to the Men*- 
dian at Midnight (but not YifiWe in our Horizon) in die beginning of 
ftdj. 



IV* Of firth other Conjtellations ^Northern snd Sou* 
them * as hive been % Di/covered bj Modern 

A S T R O * O M H R S. 



1 

1. Modern Northern . Cohitiuationd, 

COMA BERENICES. 

« 

It fe By &tym Called **»*<"<, Le. Cwwj, Sfkdrtm Manipdusx The 
Arabs call it ^iW, f . «. i^tf«r )» Cghrju : It eonfifts of 7 Stats. 
Die Original of this Ginftellatidn was from Berenice , the Wife of Pto- 
km*a$ Bursites, who Vowed, if her Husband returned Victorious from 
luY AfiaH Exbedition, file Would fhave her Head and Offer her Hair to 
Vma to be nungup in her Temple ; which being accordingly perform- 
ed ; it Was, the next day after the Offering thereoC found muling; 
whereupon Con on, to flatter King Ptolomj, difcovered to him , that the 
Head of Hair was Tranilated to Heaven, and made a Celeftial Conftel- 
lation. 



A tfTlNOirS and G A N / M E D> 



|M f - *Hefc arc one and the (acne Conftellation; for the Aftcrifm which 
1 by the (keeks is feigned to reprefcnt Gammed Rap'd by the * Eaglet 
And earned up to Heaven to iervc Jupiter as a Cup-Bearer ; the Romans 
in Honour to AMtntus (the beloved Favorite o£ Hadrian the Emperour) 
Will have to be the Representation of that Beautiful Bythinian, who dy- 
ing a Voluntary Death for the .Welfare of the Emperor, was by him 
Honoured with Statues* Temples, Priefts, and a place among the Cele- 
ftial Congelations ; between the Eagle and Sagittarius.' It coniifts of 7 
Stars ; and comes to the Meridian about the middle of July. 

EQJJU- 
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nrttis Afterifm, called alfo the Leflef Horfe ; is by Ptolemy called 
-■- *er**4t y kew*im< by others *>?* A in*, i. $. Se&io Equi : In Ckryfc 
coceds Tables £«***» J™*, i. e . Caput Equi; by 6%* Beigh,Ki?a al Pha- 
ros, i. e. SflSfo, Praciffio, vel, Segmentum Equi; but by others of the A- 
rabs called al Pharos al Anwdl, 1. e. Bquus Primus; it confifts of four 
Stars in form of a Horfes Head and Neck ; It comes to the Meridian at 
Midnight at the beginning of Auguft. 

f To thefe Northern GdnftellationS fome late AftronomerS have added 
feveral other Aftcrifms, compofed out of die Inform -Stars : As of thoie 
between the Greater Bear and the Sign Lto ; they have formed the Rivet 
Jordan— Ot thofe between the North Pole, Per fins and Auriga, an A* 
flerifm called Camelo Pardalis and (fytafis&-~*Gli the four Stars interpo* 
fed between the Triangle and Tail of the Ram, another called Fejpa ; by 

fbme Apes ; i, e. the TVafp or the Bees, Of the Tra<ffc of Stars Running 

between.the'iSW* and the Eagle, as far as Serpent or i us, they have formed 
the River Tigris or Euphrates*—* And to a {ingle Star of tncfecond Mag- 
nitude, placed in the middle between Charles his Wain and Coma Berenices 
( from which if a Right line be drawn through the firft Star in the Tail 
of Urfa Major, towards the Pole, it will poifit flire&ly to the Pole Star ) 
they have given in Memory of the moft Glorious Prince and Martyr 
C H A R L E S the I. King of England, the Name of Cor Caroli. The 
Primary Invention and Denomination thereof being owing to the moft 
Loyal and Learned Sir Charles Scarborough^ my moft Honoured 
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II. Modern Southern Constellation 
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MQNICERZ/S or UtilCORN. 



I- ' • • * 

T is placed between Orion th* Great Dog, and Hjdr*. 



AtBCTQR vet 6A 1 L US> 



CJr die Cock, between the Qrctt Dog, ind the Ship Atgo. 



H 



COL UM B A 



\ 
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R E CR EJ7I0 N S 



C L V U B A, 



O 



R the Dove of Noah, with an Olive Branch in her &ak , not faf 
from the Great Dog. 



G RV S otthcCRAN E. 



IT Confifketh of 13 Stars, whereof Three of the Second Magnitude J 
one in the Head, one in the Tail t>z Train ; and another in the Sou*- 
thern Wing. This Afterifm is alfo called. Phtnicof terns and Genarvs; and 
it is feated under the Southern Fijk 
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p a oe ii t x> 



ON her Spicy Pyre, cphfifting of Fifteen Stars; among which therd 
is one in the Neck thereof of die Second Magnitude , and twd 
Nebulous ; It is featei between the Southern Fijb and Eridanus * undef 
Cauda CetL 



T v c a N. 



t » » 



OTherwife called the American Goofe : It is likewKe called Plu Ba* 
filica, fe* InMca , and ' Ratofheftes: it confifts or Eight Stars , 
whereof Four of the Second Magnitude. This Merifm is placed in the 
midft between the Thtnix and Indus. 



• • \ 
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I N V V S. 
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OR the Indian-, in the figure of an tniidn, holclirig in either harfd 
a Dart ; and therefore likewife called Sagittifti : It confifts of 
Twelve Stars, and is featcd between Toucan 9 and thd Gonfteilacion cal- 
led Pavo. 
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JStKONOMICAL *i 



P A t tk 



*"pHE Peacock; or, according to the Greek W f ; coiififting of S&- 
., 7- teen Stars ; whereof, one in the Head thereof, is of the Second 
Magnitude, and two Nebulous : It is placed near to Indus, under Sa- 
gittarius. 

A P V $> 



Ok Apis five Avis Indict ; ^wV paradifi, & Mann Codiata ; confiu* 
ink of Twelve Stars : It follows after the Peacock* with its Tail 
toward the Ant art kk Pole. 



A Pt S> 




\lled alfo MiqcAQi Mm a ; and Qrabo Indicts % confiding 
Stars, placed under the Centaur. 



T RIA&GV LV'-ti Alt S t RAL E. 
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r T y Rigmium Kotius f five Deliohn ; to whom fome likewife have giydi the" 
■*■ Arabick Name of Almutabet Algenuhi j confuting of Five Stars ; iri 
each Angle one of the Second Magnitude, and two others. It is (bated 
fub feraCentanri & Ara, called by Schiller us, Signum tan ; five , Imagi 
Cruets ; by the Spaniards, El Qruziere. . . 



C A M M L E M 



PLzced diredly in Oppofition to the Lejfer Beat ; irid Whofe Forni J 
(according to the difpoikion of the Stars which corapofe it) it re- 
^cefenrs.- It confifte of Ten Stars : It is placed dire&ly Under the Con* 
ftellatidn Mufca or the Fiji 

$ IS C J A 
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R B C K S J T 1 OM S 



P I S C i & ? L A N s. 



V'Olucris, &V~oUuliss Called like wife Psffer Muin»\ and Birufu 
do Mdrta* j in which ltft Icoce it is noted by a new Greek Name 
ChtlidQ/*Tbalaffix\ It confifts of (even Stars, ftated under the Ship Argo^ 
next to DotAdo t or the Swor&Fiflh . 



DORADO, 



• 

Pitch Auratui fas the Spaniards call \tj Chrrfofbris, or tbe Goldtk 
Frjb ; called KkewiCeXipbUs feuGUdiw, or the Sword, Fi fa ; It 
confifts of 6 Stars, with which kDefcribes and Circurafcribes the Fott 
of the Ecliftick* ' 



ti t D ft V S. 
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f , .aft Star in the Tail whereof was in the Year i<5oo, diftant a ckgi 
Jo min. from the Southern Pole ; but at prefent (as Ku dolus Notes) at 
* nearer diftance. 



V. Of A LA Z I A 




T is that great White Circle which is feen in the Heavens in a cold 
Witters Night (and at other thees alio) and by the Greeks called 
]*/#*/*) by the LttimLtSetVis, or L&emCircdHs $ and in Englifh 
the MtfkWy. 

Concerning this Circle, there arefoddty Opinions both of Philofoi 
phers and Poets, fome of which I have hert infertcd. \ 

The Philofopher Democritus affirms the caufe of this Circle to be the 
exceeding great number of Stars in that part of the Heaven/ whole 
Beams meeting, together ,fb confufedly, and not coming diftindly unto 
the Eye, caufes us to imagthe fech a whitdtiefs as is feen. 

Others are of Opinion (and the more likely) That this Milk w*y is 4 
part of the Firmament, neither lb thin as the other parts thereof ndr 
yet 4b thick asthe Starrthetnlelves : If n were as thin as the other parti 
of the Heavens hefidestbe Stars, then could it not retain the Light, but 
the Light wpujd pals through it, and not be feen. If it were as thick atf 
the Stars, then would the Light be fo doubled in it,that it would glifter 
and fhine as the Scars themfelves do : But being neither io thin as the 
one, nor ft thick as the other, it becometh of that whitenefs which we 
fee if of. • 

The 



« A STRO NO MtC J L. 

The Poetical Fables concerning this Nfilty way irt iriariy. 

Ovid faith it is the great Caufcy, and the High- way, that leadfeth to 
ihe Palace of fupiter* 

Others fay, Jupiter havirig begotten Mercury on Maik thtDiughtfer 
tof Atlas, brought the Child when he was Bdrn to the Bteaft of Juno, 
£he lying afleep; but Juno a Waking, threw the Child out of her Lap; 
and let the Milk run out of her Breaftsin fuch abundance, that (fpread- 
ing it felf about the Heaven) it made that white Circle which we fee. 

Others fay, that it was not Mercury, but Hercules Which was laid id 
the Lap of Juno ; for Jufiter knowing the great hatred that Jupo bore 
to the Babe, perfwaded himfelf, that if it were poflible to get her td 
Nourifh it,fhe could not but (as if it were by Nature) bear the Child good 
Will : Hereupon, Hercules wai brought unto her Breafis as ihe lay afleep; 
$uno feeling him to draw very hard, awoke fuddertly out of her Sleep; 
threw the Child out of her Lap, and let the Milk rati down the Heaven; 
whereby it was Stained White. 

Others fay, That *$uno did not let her Milk run otlt of her Breifts ; 
but that Hercules Suck'd them fo earneftly, that his Mouth ran over, and 
fo this Circle was made. 

Others fay, That Saturn being defirous to devour his Childfeii ; hii 
Wife Oft prefented him with a Stone wrdp'd in a Clout, inflead of his 
Child. The Stone ftuck fo faft in Sattrns Throat , as he would have 
fwallowed it, that without doubt he had therewithal been Choaked, had 
he not been Relieved by his Wife, who byjpreffing the Milk out of her 
Breaft faved his Life .• The Milk that milled his Mouth fell on the Hea- 
ven, and running along made this Circle 
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The End of the Agronomical tdrh 
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RECREATIONS 

Horometrical. 



• .• 



CHAP. I. 



How to maty an Horizontal Dial for any Latitude, 
by help of a Line of Chords. 






Orizontal Dials are fuch as arc ufually made on Brafs Plater, 
and fct upon the tops of Pofts in Yards, Gardens, Windows, 
and other places. 



- A Line or Scale of Chords (by which this and other Dials are made) 
is fuch a Line or Scale as is defcribed in Geometrical Rccreationjftibap.V. 
Scftion H. 

, How to make-an Horizontal Vial in any Latitude, by help ofthfc 
Scale of Chords* . 




* i .«• 



i. With 



RECREATIONS 

1. With 60 cleg, of the Chords, upon the Center C, defcribe a Cir- 
cle, and divide it into Four equal parts, by the Lints, B C, A for the 
Meridian, or flour- Line of XII, and D E for the Prim Vertical Cir- 
cle, or Hour- Lifre of VL 

2. If you would make your Dial for the Latitude of 50 degrees 5 
take 50 deg. out of your 'Scale of Chords, and fet that diftance upon the 
Circle from A to N> and draw the Line C N, for the Stile or Cock, of 
your Dial. 

3. Divide the Two Quarters of your Circle, A E and ,A D t each 
of them, into fix "equal parts, fo (hall you have in each Quadrant five 
Points, by which you may draw five Chord- Lines % all Parallel to DE, 
the Line of fix, which will crofs.the Line of Twelve € A, in the Points 
I, F, G, H and A, 

4. Take one half of the Line A^ and fet it in the Line of the Stile 
GN, from C to O : From which Point O, take the neareft Extent un- 
to the Line C A. This Diftance fet from A upon the fame Chvrd-Line A, 
on both fides thereof, at a and a, through which Points a and a draw 
the Lines C a and C a for the Hour* Lines of XI and I of the Clock. la 
like manner, 

H) C^3 f K"\ take the near- fH 

Take half the\3C and fet itlL f and V /eft diftaoce to^G 

Chord Line> j F Ti r omC to j M^from j M ( C A, and fet) F 

O L N J LNJitfrom M 

Which done (which may very fpeedily, and exa&ly be performed J 
draw Lines from the Center C through the refp?#ive Points £ £, c c 9 
d *4, and e 1, on both fides C A> and they (hall be the true Hour Line* 
belonging to an Bvrizontnl'D**h for the Latitude of 50 Deg. that is, the 
the Hour-Lines from fix in-tfcTe Morning tffHut at Night. 

5. For the other Hours before arid after fix, as four and five in the 
Morning, and feven and eigtu at Night, they may be put in, by draw- 
ing the Hour Lines of four and five in the Afternoon, and feven and 
eight in the Fbttfnoon, through the Center C, above the Line D E, as 
is evident by the Figure. 

6. If you would Infert the Halves and Quarters of Hours, you tnuft 
then divide the Two QHadrants into 12 or 24 Equal Parts, and draw 
Chord- Lines tbrou^H the Meridian- Line C A, and deal wifti them as you 
did with thofe for the whole Hours. 

7. 'For theCoekor Stile of your Dial, it may be either a Plate of 
Brafs cut into a Triangular Form, the Pattern whereof is the Triangle 
G S A, which muft ftand Square for Perpendicular) upon the Mer*- 
dian-Linc C A. Or it may be a Rod of Iron bended to that form. 
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In Horiiohtal Dials tfferye the[e foUwlng ?{ T E S: 



I. An Horizontal Dial in aqy Latitude, is an upright South Dial in 
that Latitude,' which is €qual ? to the Complement of that Latitude for 

which the H&rizohtal Dialogs made So the foregoing Horizontal 

Dial being made for the Latitude of 50 Deg: take 50 from 90, and there 
will remain 40 } fo that theTormer IHat will bea DireS South Did in 

• !::V/ *t "". the 






HO^O M ET %I C A E. 

the Latitude of 4oDeg. And the Gock, or Stile, muft point downwards 
towards the South Pole, 

IL From an Ereft Direft South Dial t an Ereft Direft North Dial is 

deduced : *-For, if you draw the Hour- Lines (Sf/feand all) oia South 

Dial through the Center, then will 12 at Noon on theS^f^ be 12 at 
Midnight in the Norths and the Cock^ or Stile of the North Dial muft 
point upwards towards the North Pole$ And the Hour Lines about 12 
at Night (viz. 9,10,11,12,13, 1,2,30 muft be omitted 5 As in Fig. t 
all Three Dials are diftinguifbed. So that a North Dial is no other than 
a South Dial inverted. 
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CH A P. IL 

To make an EreB DireU Eaft or. Weft Dial. 

THefe Dials are the fame in all Latitudes, and may be made Geome- 
trically > after this manner. 



1 




Towards the bottom of your Plain, draw an Horizontal Line B A 5 
At the North end thereof fas at A,) with 60 deg. of your Scale of 
Chords, defcribe an Arch of a Circle , as S C V. Then out of your 
Scale of Chords take die Complement of the Latitude fin this Example 
40 degj and fet them from S to €, and draw the Line AGD, quite 
through the Plain 5 which Line DA divide into five equal parts in the 
Points a, b, H, E 3 and with that diftance of the Compafies,upon the 

A 2 Point 
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, R E C R E At 10 N S 

poitrtvE, defcrihe the Circle D6H6, and through theCentef E, draW 
the Line 6 E 6, at right Angles, to the Line A D, and that (hall be the 
Hour Line of fix 5 And by the Points 6 and 6 draw the Lines 6 11. and 

6 1, both parallel to the Eanino^ial Line A D Then divide one 

Quarter of the Circle into fix equal parts, and laying a Ruler upon the 
Center E,andeach of thofe parts.it will cut the uppermoft parallel Line 
in the points 6, 7, 8, 9, 10 and 1 1. From which points, if you draw 
Lines parallel 10 the Line 6 E 6, they (hall be the Hour Lines of an E- 
reS DireU Eaft Plain. For the Hour-lints before 6 in the Morning and 
after 6 in the Evening,, they are the fame with thofe before 6 in the 
Morning, and before 6 in the Evening : For the dtftance betwixt 6 
and 5, is the fame as is between 6 and 7, and the diftance between 6 
ana*4 the fame asbetween6 and 8 — For the Stile of tbefeDUh, it may 
be a Plate of Brafs, fo broad as is the diftance between the Hour-Hncs 
of 6 and 9. and tnuft be placed perpendicularly upon the Hour-line of 
fix. This * Plain hath Two Faces, one open to the Eaft (as this in the 
Figure) the other to the Weft 4 and one being made the other is made 
alto : For, if you prick (or draw J the Linesqf the Eaft Dial through 
the Paper, thofe Lines on the back fide (ball be a Weft Dial, only the 
Eaft Dial Lines are thole of the Morning from 4 till 1 1, and thofe of 
the Weft Dial are thofe of the Afternoon from 1 to 8 at Night. 

From an Eaft or Weft Dial, a Polar Dial may be deduced. 

Suppofe the Line A D in the EaS Dial to He upon the Horizontal 
Lint A B, in the fame Dial Plain, then will the Eaft Dial.be a Polar 
Dial, and muft behold the South, and the Hour-Line of $ muft be the 
Hour-Line el 12, upon which the Sti/e (or CwA) muft ftand. And the 
Hour-Line of 11 in theEWi Dial muft be the Hour-Line of $ at Night in 
the Polar $ and the Hour- Line of 1, the How-Line of 5 in the Morning, 
in the Polar DiaL 
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CHAP. III. 



By belf of mi Horizontal Dial, in any Latitude, to 
maty; a Declining Dial in that Latitude, 




i 



SlLJpOfe 4q upright Plain in the Latitnde of 51 degi 3 2 min. to de-: 
r cHflefrom the South Weflward. 30 deg. • ! 

1. Draw a right line K. T, reprefenting the Bafe or horizontal Um of 

youc declining Plain. m * 

2. In this line, aflame any point (as A.) and from tt draw another, 
line A S, making an Angle S AT equal to 36 deg. the Plain's decjmatt-, 
on, (towards K, if the Plain decline Eafiward) or towards T, if it de- 

dine We/i, as here it doth. 1. 

2. Upon this point A, ereft a Perpendicular to K T. for the mexidi- , 
an line of the declining Plain 5 —-And fromthe fame point A, another 
perpendicular to the Lint A S, fe* *h» Mer'idM* («# »* *CU»bl»»>, 
of the horizontal Dial, and in this line aflume any point at plealure Cav 
X) for the Center of the horizontal Dial. ...» 

4. Upon X defcribe the Horizontal Dial K T D E, for theLatitude 
of *i deg.42 min. and draw the Stile thereof X B, continuingit, till it 
cuttheLine AS in P, and all the HanrUnes till they cut the Line KT, 
ia the Points 9, io, 1 1, and i; a, 3, 4, 5. . 

5. Make AZ equal to A P 5 fo (hall Z be the Center of the Deeltnmg 

6. Upon the Point B, (where the Line X P cmteth the Line K T) 
crea a Perpendicular, catting the Line ASiaQ 



6 %E C% EAT I N S 

i • 

7. Make A R equal to B C, and draw the Line Z R for the Sub- 
fiilar Line of the Declining Dial. 

8. From R ereft a Perpendicular to Z R, making R CL equal to 
A B, and draw the Line R Q, for the Stile of the Declining 
Dial. 

9. From the Center of the Declining Plain Z, draw right Lines 
from the Center T to the feveral Points 9, 10, 11. and 1, a, 3, 4, 5, 
&c. (where the Hour-Liftes of the Horizontal Dial did cut the Line 
KT5) thofe Lines (hall be the true Hour- Lines belonging to the Decli- 
ning Plain y and the Dial isfiniflied, which you may bring into what form 
you pleafe, Round, Square, &c. 

And here, for the eafe of the Pra&itiorier, in making of Horizontal, 
and fuch other Dials as are hereafter mentioned, I have infer ted this bl- 
owing Table, and its life, 



A Table 
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A Table (hewing the Degrees of each Hour-Line from ii> upon all 
Horizontal Dials, from 30 to 60 deg. of Latitude, and for all 
Direft tforth or South Reclining or Inclining Dials, where the 
Heigiith of the Stile ot fuch Dials is between 30 and 60 deg, of 
Altitude. 



Hours 

Diftances 

from 12. 

■ ■ *■ 1 ■ ■ 

33 
^ 34 



.2? 35 



J* 
u 

O 

U 

o 



I 






en 

QJ 



O 

o 

3 



<3 



CO 

o 

Oft 

Q 



I 



« 
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•\2fr £# of this Table. 

Suppofe you were to make an Horizontal Dial for the Latitude of gj 
Degrees, and a Direft South Dial for the Latitude of 55 deg* Or 
C which is all one) for any Direft South or North Dial, Redlining where 
the hesghth of the Stile is 35 deg* 
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8 RECREATIONS 

Firft draw a downright Line for the Hour-Lint of 12, and upon any 
part thereof ^towards the upper end ) affume a Point for the Renter of 
your DiaU and upon that Point with your Compares opened to 60 deg. 
oi your Scale of Chords ^ defcribe a Semicircle 5 < Then take 90 deg. of 
your Scale of Chords, and fet that diftancc from the Hour-Line of 12, 
upon the Semicircle both ways, and through thofe Two Points draw an- 
other Right Li ne, which wiH pals alfo through the Center* and be the 
Hour-Line of 6 in the Morning and 6 in the Evening. 

Th^n go to this Table, and look in the firft Column thereof tor the 
Latitude 35 deg. and inthe Line againft£5, towards the Right Hand,you 
ftiajlfind, 



deg. 
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r Which Degrees and Minuted taken out of your Scale of Chords^ 
and fet upon the Stn$icirck on both fides of the Line of 1 2, Lines 
drawn from the Center, through thofe Points, (hall be the true Hour- 
Lines proper for an Horizontal Dial for the Latitude of 3 $ deg/ or of a 
South or North Dial in the Latitude of 55 deg. and of any Dire& North 
or South Reclining Dial, where the Stik's Heigbtb is 35 deg. 
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C HAP. IV:' 

Hhp, Mechanically, by help of an Horizontal Di- 
al for any Latitude, to defcribe the Meridian, Sub- 
. ftile, Stile, and the other Hour-Lines upon any other 
> Tlain in that Latitude, Regular or Irregular. 

i. T TNder the Plain upon which you intend to make your Dial* let 
vJl there be ere&ed a Scaffold of one or more Boards broad ("ac- 
cording to* the bignefs of the New Dial you intend to* make,) which 
Scaffold ruuft be exa&ly Level, or parallel to the Horizon. 

2. Being provided of an Horizontal Dial with Hours, Halves and 
Quarters (the larger the better) fet it upon the Scaffold, the Center to* 
wards the South > and the Stile pointing up towards the North Po\e$ then 

3. Having attained the true Hour of the Day, either by fome true 
Sun-Dial^ a Solar Obftrvation by Quadrant % Ring % or other Instrument % 

. or by a good Mfnute-fV atcb well refttficd 3 



»; 
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4. Bring 
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4. Bring the Horizontal Dial upon the Scaffold to the True Hour and 
Minute of the Day, at liich convenient diftance from the Plain as your 
Judgment will dired you ; and theie with fmall Tacks, or Cement, fix 
your Dial upon the Scaffold, fbrthaf.it tndve not 5 there being a fmall 
firing fixed in the Center of the DiiV Then, 

5. Extend the Thread, which is in theCepuer c£ the Dial, along, juft* 
ly, to touch the Topef the fcule^of the Dial* till it doth touch the New 
Dial Plain, and note that Point 5 for that (hall be the Center of the New 
Dial,: The/Thread it felf is the S file ox Axis, and the Line, under jt 



r ' w r — ^^ 

(wblfchtaay be found by help of .-a Carptorter's -Square ' applied to the 
Plain afyi the String) is the Subfiilar Unt upon the Plain, ' by help of 
whith the Stile may be tnade attd faftned. 

6-- 'To draw the Hour Lines J Extend the Thread fixed'ra *he Center 
of the HorizontahDial, bver eVety Hour ( Half and Qaarter, if you 
Will) rill the Thread do touch the Plain upon the Horizontal Uneihtre* 
of, (which will always be in the fame Level with the upper part of the 
Scaffold J and where they inter fe& this Line ("or the Plain,) make Marks, 
noting them with the fame Figures as the Thread pafled over in the Ho~ 
rteontalD'xd : So Lines drawn from the Center ofthe New Dial, through 
theft Points, (hall be the true Hour Lilies of: the tSlew Dial , 

: - - — * - • - '■ 

• . 

Bmfomc HoUrlAnes may run beyond the Limitr of the Plant, or tfc 
forage of the Thread may be obftruSedby fome 0bje8s> or Irregula- 
rities in the pa}\ that it cannot come to toufb the Plaint Then to help 

I / 

7. Upon the Horizontal Scaffold, draw as large a Square, or Paralle- 
logram as you can (or you may extend the Hour-Lines of the Horizontal 
Dial upon the Scaffold it felf) .and transfer (by help of the Center- 
Thread) all the hours of the Horizontal Dial into the (ides of the Square 
or Parallelogram : And then, 

8. Bring a Threard frooi the Center of the New Dial, and reft it upon 
the Hour- Point marked in the fide of the Square dr Parallelogram: Then 
the Thread in the Center of the Horizontal Dial carried along, fo as 
only to touch the other Thread from the Center, will defcribe the Hour- 
Line defired, whether upon an Even or "Uneven Plain , from the Center 
of the New Dial 



V 



Thm far for Dials tshofe Centers ml! faff within their Plains 5 but for 
fuel as decline much from the South towards the Eaft or Weft, in 
fuch the 7 bread which pajfith from the Center of the Horizontal Dial, 
by the. fide of the Stile thereof; the Thread wit not meet witbtbe Plain 
at aU % or (at leaf!) not in a great difianct, fo that no Center can be 
found upon the Plain it felf In fuch Cafes you mufc 



1 9. Set up a Board or other Objeff, over, or on that fide of 
towards which the Axis .tzodeih, .tQ receive the.Genter $ and then, fir- 
ing a Thread there, by that, and the other Thread you dray defcribe all 
the Hour- Lines,as was before (hewed in Irregular Plains : And the Thread 
from the Center will be the tmcAxk or Gnomon of the Dial, andmuft 

be fixed to the* Wall by two Stays. 

» • > 
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Of VrojeQive Dials* 

• • • 

BY tins Artifice Hew- Lines may be Projected upon all kinds of $*• 
ferficjts, without any regard had to their (landing} either inrefcetf 
of Declination, Reclination, or both $ Or whether the Plains be Flat 
or Curved f One or more : For if a Point Be affigned, wherein the Hour- 
tines and ,4.x* (hall concur, Hour-lanes may be Projected upon (itch 
Plaint, and art it** fet up after the ufual manner, by the dire&ions 
following. 

Fi rft % To the Po«tf affigncd ("upon any fide of it) by help of a St- 
micirclc, or other L«*/, ftretch out an Horizontal Thread, (erving for 
the Horizontal Line, which Line (or Thread) need not be one (ingle 
Line, but may be returned by Two, Three, or more Angles, provided 
that all the. parts of it do lit in the fame Superficies, and parallel to the 
Horizon. .. 

v Secondly With a Perpendicular Thread held up, project the Sun in- 
to the affigncd Point, and into the Horizontal Thread alfo, and there 
(tick in a Pin, or make a Mark upon the Horizontal Line, through 
which the Shadow cuttetb; and at the fame Inftant alio take the Sun's 

dttitufa . 

; Tbtrdh, By the Altitude taken, find out the Suna Azimuth for that 
time. This A%hmab t whatever it be, is repreftnted by the Marsha* 
fore made in the Horizontal Line or Thread. 

. Fourthly Apply a Paiftboard to the affigned Point, holding it flat, 
that k may lie in the fame Plain with die Horizontal Thread 3 and up- 
on this Paiftboard protract your Azimuth, by a Thread extended from 
the Point affigned for the Center, to the Atw<nudc upon the Horizontal 
Thread. This done, 

Fifthly, By help of that Azimuth upon the Paiftboard, protract the 
Meridian Line, obferving the true Coaft 5 and to the Meridian thus 
found, ddcribt an Horizontal Dial, for the place. 
. Skxtbtr, Apply the Paiftboard to its place again, all things (boding 
rigjbt'as before* project all the Hour-Liu* into the Horieontal Thread 
fisom the PaiMoattL, and mate Mark* upon the Horizontal Line fronr 
the Points of eacbfeveralHour. 

' Seventhly, Proged the Meridian Point by a Perpendicular Thread up- 
on (bme Object, into that place whereabouts you imagine the Axis of the 
Wodd would pat, whether it.be above or below* from the Point affiga- 
ed for the Center^ 

- Eqbt&fr By. help of a Semicheck (otaguadrant applied* to a StrtngJ 
elevated, or depceued (as«OQcafian offers) from fir Point affigned for the 
C«rf«r, accord iog to your, Latitude, project the Pole of tie Wmd\ 

Ninthly, Extend a Thread from the. Point affigned for t£* Center to- 
the Pole of the World, which Thread will reprcfent the Axis. 

Terthlj 
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Tenthly, By the Points upon the Horizontal Thread, and the Axis, 
(either by your Eye, laying the Axis to the Hour-Points, or laying the 

Hour- Points to xbeAxis^) you may prcjeft all the Hours Or without 

the Axis you may content youc felf with the Pole-Point proje&ed into 
the Meridian r For, if from the Point affigned for the Center, or meet- 
ing of the Hours and Axis, you extend a Thread to each Hour- Point 
in the Horizontal Line, and do repofe (by your Eye) the (zmzThrepd 
upon the Pole Point, then (hall the Shadow of theTbread give you that 
Hour Line 5 and (6 you may do for all the reft. 

Eleventhly, Your Thread ox Axis, lying in its true fituation, you may 
eafily fit an Axis to the lame pofture. If your Dial be defcribed upon 
a Plain Superficies, you may then ("by one fide of a Squpre, applied to 
the Thread or Axis, and the other fide lying upon the Plain,) find out the 
Subfile. But if the Dial be defcribed upon ^Curved Superficies, or up- 
on more than One, then muft you be content to fct up your Axis by the 
direction of the 7 bread only. ( 

Twdfebly, The Point afiigned for the Center being a Point of the Axis, 
is, as it were, th Apex of the Gnomon, unto which all the Work^ is pro- 
jected. But if it be required to fet up an Axis to fuch a Superficies 
upon which the Hours and Axis will not meet at any tolerable diftance; 
in fiich a cafe fet up any point (of Wyre, or fuch like) of fuch di- 
ftance from the Superficies, as that the Hours and Axis may be diftinft, 
and through that point let it be required to make the Axis pals. You have 
' no more to do, but only to projeft to this point, as before, by letting tjhe 
Jbodowofa perpendicular Thread pafs through that point % and noting 
the fame upon the Horizontal Thread 3 aud counting that end of the 
Wyre as your Center, proceed as before 5 for the Thread that lies to 
projeft the Hours is a Pattern for the Axis. 

Now this is a General way to projeft Hour-lines upon one, or many 
Superficies^ be they phi* or curved, one or more, and that without any 
laborious Inquifi;ion of any of their fituations, in refpeft of Declinati- 
on^ Rcchnatiov, or both. 
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CHAP. VI. 

0] Refletfed Dials. 

t 

F a piece of Looking Glafs (of about one third part of an Inch diaraf- 
^ ter) be Horizontally fixed upon the Soyle or Tranfome of any Win- 
dow, unto which the Sun hath free accefs 5 you may draw Hour lines 
upon *ny Plain, whether Horizontal, Reclining, or Inclining, be they 
one or more 5 by which the true Hour of the day may be difcovered by 
the Jpot of Light which the Sun (hall refleft from the Glafs upon any of 
the Mains : And that by thefe Precepts following. 

1 

Fir ft, The Glafs being plac a d truly Horizontal, obferve the $ot of 
Light that the Sun cafts, and make a Mark at it. 

Secondly, And at the fame time take the Sun's Altitude, and find its 
Azimuth. 

Thirdly, Extend an horizontal J bread iu the fame Level with the Glafs 9 
but within the Room. 

Fourthly. Projeft the Azimuth into the horizontal Thread, by holding 
up a perpendicular Thread in foch a place, that, though it hang at liber- 
ty, you may at once difcern both the Mark, of thefpot of Light, and the 
Glafs likewife 5 and then obferve where 4he perpendicular Thread feems 
to cut the horizontal Thread $ and at that apparent interferon, make a 
mark upon the horizontal Thread for the Azimuth* 

Fifthly, Apply a Paiftboard to the Glafs, fo that it may be ftayed up- 
, on fome Reft, that after it is taken away, it may be reftoredto its place 
again, without any alteration. Let it be alfo placed horizontal, fo that 
it may have full relation to the horizontal Thread. 

Sixthly, At the Glaffes Center make a Point for the Center upon the 
Paiftboard, and extend ^Thread from the Cetiter upon the Paiftboard^ 
till it touch the Mark made for the Azimuth upon the horizontal Thread, 
and draw upon the Paiftboard that Line which the extended Thread fi- 
gures out thereupon : Afterwards, unto the fame Azimuth upon the 
Paiftboard, draw a Meridian Line\ and to it an horizontal Dial for the 
place 5 and applying the Paiftboard again to its former fituation, projett 
the hours thereon unto .the horizontal Thread, and there make Marks, or 
tic Knots. 

Seventhly, Then project the Meridian (by a perpendicular Thread, co- 
vering, in appearance, both the Mark^zt 1 2, afid the Glafs) unto the con* 
trary Coaft, to that wherein the Pole is elevated above the Horizon; that 
is to (ay, In our Northern Climates you muft projeft the Meridian South- 
ward from the Glafs, becaufe the North Pole is elevated : And in this 
Meridian elevate your Semicircle or Quadrant from the Glafs South- 
wards, till the Plummet fill upon the Latitude ; fo fhali it point out , 
upon fome Oi>jeft fet to receive it, the North pole Refle&ed.—-Oi elfe, 
if this be not convenient^ (becaufe in Windows which look towards 
the South, the North Pole will be without the Room, and fothe Axis a- 
bove the Glafs extended towards that Pole, will be without alfo J you 

may 
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may in fuch Cafes, find out the oppose Volt, to it ; that is to fay, that 
Pole which the former RefltSed Axis, being extended through the GUfi % 
and below it, would iign out 15 and that may be effe&ed in this man- 
ner. 

Eighthly \ Projeft the Meridian* line towards the Pole that is elevated 5 
that is with us, towards the North Pole 3 and then (becaufe the North* 
Pule is elevated by RifleSion 9 towards the South, fo, by the fame Rea- 
fon, the South Pole rauft bedepfeffed towards the North) by your Semi* 
circle or Quadrant, and String dire&ed even with the Center of the Gla(s % 
exprcfi or projeft your Latitude downwards ( but towards the North?) 
fo (hall the Semicircle, or Thready point out the RtfkSed South Pole in 
the Meridian. Now , whether you will, or can ( tnoft conveniently) 
ufe the RefleSed North Pole above the Glafe, or the Reflected South 
Pole below it, you are to take your choice ; for both the one and the 
other of them do reprefent the RefleSedAxis of the World. 

Ninthly, Bv this Rifled ed Axis, and the Hour-pints figned out upon 
the horizontal Thread, you may eafily projed the Refle3ed Hours, upon 
any kind of Superficies, one or more, whatever they be that (land in the 
way. - . 



CHAP. VII. 

1 - 

m 
1 

How (Mechanically J by belf of a Trigoii, to in- 
fcribe the Equino&ial, Tropicks, and the other 
Signs and Parallels of Declination, tqon all forts of 
Sun-Dials : As alfo the Azimuths, or Toints of 
the Mariners Comfafs; the Almicanters, or Circles 
oftbeSuris Altitude, &c. 

I. How to tnahg the Trigon* 

THE Trigon may be made upon a piece of thin Board, or Sheet of 
Paiftboard, as is the Figute ABCDj Through the middle 
whereof draw the Right Line © E ei, . reprefenting the Eqnino8ial 
Circle in the Heavens ; then upon ®, as a Center, with 60 deg. of your 
Scale of Chords, defcribe ttie Semicircle AEB; Then out of your 
Chord take 23 deg. 30 mtn. the quantity of the Sun's greateft Declinati- 
on, and fet them from E, on both (ides of the EquinoSial to L and M, 
and draw the Two lines ©Ms, and © L yp, for the Two Tropicks 5 
Then for the other intermediate Signs, fet off n deg. 30 min. from E, 
both ways, to F and G, aud draw the lines © F m, and oG», for the 
lines of the Sun's Entrance into the Sign ra and K f and into « and ne- — 
Alfo, take 20 deg* 12 min. from the Scale of Chords, and fet them from 

E, 
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E, on both fides, to H and K, and draw the lines eH«, and © K, Si 
for the lines of the Sun s Entrance into the Signs ~ and ? , and into H and 
ft— Then towards the upper ends of the (everal lines, © L, © H> ® F* 
©E, ®G> © K* «© M f make fmall Holes, through which to put a 
fmall String : And thus is your Trig** fiaiftied, and fitted for the inferr- 
ing of the Parallels of the Twelve Signs into all forts of Sun-Dials, ei- 
ther Dire& or Reclining^ One or mare,, Contiguour or Separate : — —But 
if you would put in other Parallels of Declination,, as fuch as when the 
Days arejuft 8, 9, io f 11, 12, 13, 14, 15 or 16 Hours long, Then 
you muft infert into your Trigon fuch degrees of Declination as the 
Sun hath when the Day is Co many Hours long, as you would defcribe 
upon your Dial : And fo in the Latitude of London, 



When the day 
is either 




deg. min 
71 40^ 
Hours long,the ^ 16 55 /Degrees of 

Sun hath in 37 (Declination, 

5 55) 



And fuch degrees of Declination you muft put into the Trigon, be* 
tween the EquinoUial and the Tropickr. 



.* 
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1 

It H*u>towfcrttkEq\\kio€Li2\ % tbeTto^icks i <tnd other inter* 
mediate Parallels of Decimation^ 40 /«*«' 0/ Dials, 

\rOU art \b Nate, that the Parallels 6f the $£»/, the bmkal At- 
X cha % the Azimuths, the Circles of Altitude, and all Other Circles 
relating to the Gtourfe of the $*», when they ate defcrtbed tfpbn aft* 
Sun-Dial, are not thadowed but by the whole to of 4xfr of the Dikl % 
as the flwr/ are, but by fofae One Point in the fatte AxU ; as by a 
Knob, Button or Notch, filed in the Stile of the Dials Or by a Ao/e in 
aQty> ^^^ ** f#t>je&rdh«th 5 ttr by it £l«% bf Ltoty*QUfj fife 
RejkSed Dials 3 in all whith Cift^ the £dtt#r ®* in the Trigon^ is to be 
applied (in all Cafes,) fo that the line A B thereof, muft lie upon the 
Stile of the Dial (it the Dial have a Stile) or Parallel to the Axk of the 
World, if it be art £*& in a Windo^ br piece of Lo&kjngXjlafs : Ahd 
now, the Trig** being thus dilpdfed, fo that it may be turned about the 
Axis, the Center © always fixed in the Tatae point. 

Now fuppofe you would irifert the EquinoSial into any Di4l,(?pr one 
link ferves tor all Plains/) Fir& % put a longfmall Siring through the 
Hole which is tihdcr t **, tying • a Knot on the back fide, that it flip 
not thrdugh the Hole in the Board ) 'then apply the Center © to the 
point (dr Sutton) ia the Stile, and the Side A B td the Stile it fclf. 
Now if ybU extend the thread over the Line Y ^ E «; till it touch the 
jfyalrPUhi, that : point of tduAir^ (hall be c 6ne point through whicfr 
me Eqnino&ial is to be drawn upon the frain— ^Thfen turn the Line 
A B about upon the Stile, leaning either towards the Right or Left 
Hadd, as Occafion offers it fclf, extend the Thread til) it touch the Dial- 
Plain in fome other point , and that other point (hall be another point 
through which the Bptinb&iat is fo be drawn upon the Dial And if 
your Dial be atl but one plain Superficies, Two points will be fufficienjt 
to draw the Equino&ial by, it being a Great Circle of the Sphere and to 
a Right Line upon all plain Superfittes 5 But if the Dial confift or more, 
thin one PI J in, then muft you (in the fame manner as before) find two 
fJOiths at leaft upon each Superficies $ which youmayetfilyand fpeediiy 
Jo, by turning the Ufte A & of the Trigon about (or parallel to) the 
Axis, and extending the Thread over the line T^E^ till it touch the 
flalrf, 

lri like ttanrier, if y6u wdbld infert the Tropic^ of Gapricor* into , 

ybUr Dial, you muft ptft the String of Thread through the Hole under 

yr 9 and then apply the Point <•> to the Point in the Axis, ind the Side 

A 1£ to the Stile, extend the Thread over the line » L d>, till it touch 

the Plain, a&d thaf point of Touch (hall be one Point through which 

the'tropick^of Cafrictitn is to be drawn- -Again, Move the Trigon (in 

this pofitionj towards the Right or Left Hand fas occafion reqaires,J 

extend the Thread over the fame Line vr L ©, till it touch the Plain, and 

that (hail be another point through which that Iropick muft be drawn 3 

And in this manner may you find as many points upon the Plain as you 

pMfefe, ttfl the more the better ("for thefe Parallels will not be ftreight 

fines, as the EquinoSial line was, but Conick SeQions, or Curved lines) 

through which points a line being traced, with an even Hand, (hall be 

the Tropic^ of Capricorn upon your Dial- Plain or Plains. 

And 
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And in this manner may tht Tropic^ of Cancer, and all the parallels of 
the other Signs be drawn; if firft you put the String through the refpe- 
dmt Holes, and apply the Irigon to the Axis, and extend the Thread 
till it touch the Plain, as before, you may find as msiny , points a* you 
pleafe, through which to draw your parallel. And let this fuffice for 

the Inscription of the parallels of the Signs of the Zodiac^ And if 

you would infer t the parallels for the length of the Day, they are toJje 
done in the fame manner, if inftead of the Declination for the Signs, you 
put into your Trigon the Declinations arifweringto the length of thedajs 
you intend to infert into your Plain, as is before dlre&ed. 

Hj. To in/en the Parallels of the Sun's Altitude into ail <PrOjea- 

ed or Reflcaed Dials. 



_ „ 

His may be performed by a Quadrant drawn upon a large piece 
of Board, or Sheet of Paiftboard, and divided into 90 Deg. af» 
ter theufual manner. For if you apply a Board, or other matter to 
the Glafs ,(if a Refle3ed Dial} or to the Hole, if it be a proyeQed Dial) 
fo .that it may lie exa&ly level, or parallel to the Horizon r j Which Board 
thus fixed, apply the Ccnterof the Quadrant to the Center of the Glafs 
or Hole, fetting one fide of the Quadrant perpendicular, the other paral- 
lel to the Horizon, and a fmall String or Thread in the Center : Then 
confider what Circle of Altitude you would defcribe upon your DiaL 
ptain or plains, ffuppofe 30 degrees 1) 'the Quadrant (landing in the 
fbte&id pbftdre, upon any part of the Horizontal Board, extetid the 
lUead by the Superficies of the Quadrant over 36 deg. thereof, till it 
toudh the Wall or Ceiling of the Room, and Where it touches any Objeft 
that is in the way, that point of touch {hall be one point through which 
the parallel of 30 degrees of Altitude (hall pais. Again, Move the Qua- 
drant (the Center being fiill kept in the Center of the Glafs or Hole, but 
the Horizontal fide moved to Tome other part of the fixed Board) extend 
the Thread again over 30 deg. of tht Quadrant till it touch the Wall or 
Ceiling of the Room, and that (hall be another point through which the 
parallel of 30 deg. of Altitude (hafll pafs. And in this manner may you 

find as many points as you pleafe, by which to defcribe that parallel- 

It both the Glafs and Ceiling be both Horizontal then thefe parallels of 
Altitude will be perfeft Circles, whofe Center will be in the Vertical point 
dire&ly over the Glafs, and in the fame Plain with the Ceiling. But if 
the Plains be Vprigbt> or Reclining^ then thefe parallels will be Curved 
Lines, as the parallels of the Signs, and muft be drawn through the re- 
fpeftive points found with an even Hand — And as this parallel of 30 deg. 
of Altitude was drawn, (b may any other, as of 10, 20, 40, %o,&c. be t 
by extending the String in the Center over thofe degrees in the Quadrant 
tUi they meet with the Plain. 
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IT- Ho &> rta Azimuths, or Vertical Circles may be defcribed up- 
on all forts of fUins. 1 

FOR. the performance of this Work, you muft firft find a Vertical 
point, above, tending to the Zenith of the Glafi (if it be for a Re- 
fkSedDial 5 Or below, towards the Nadir of the bole, if it be a Proje- 
SedDiah) This Point thus found (which may be done by a Plumb 
'Line, or perpendicular Thread from the Ceiling to the Glafi, or from the 
Hole to the Floor) may be called the Refieffed Vertical point, in which a 
Thread or String is to be fixed : And by a point found in the Refle&ed 
Jxif of the Horizon the Azimuths, may be drawn 5 as the Hours were by 
a point found in the RefleSed Axif of the Equino&ial: In manner fol- 
lowing: 

Upon a Sheet of Paiftboard, or like Material, let there be defcribed 
fuch Azimuth Circles as you intend to defcribe upon your Plain 5 whe- 
ther they be the Degrees of the Horizon, or the points of the Mariners 
Compafi : for both are put on by the fame Method, only vary in their 
Denomination* One being numbered by 10, 20*30, fgc. the other by 
South, SbyW',SSW, &c. 

Thefe Azimuth Lines being drawn upon the Paiftboard, place the 
€enter of them upon the Center of the Glafi, and the South Azimuth 
thereof upon the Meridian of the place, fo that the Paiftboard may be 
there fixed in the very Plain of the Horizon % xhzx is, t>cvk&\y horizontal 
O? level. 

Then take tbeThread which is fixeel in the Glafi, and draw it over a- 
tiy Azimuth marked on the Paiftboard, till it meet with fome Obje&in 
the Room, as a Poft, Wall, or the like, and there fix it. 

Then take the Thread whofe end is fixed in the Reflected Vertical point 
over the Glafi, and lead it along by the horizontal thread, till it meet 
with the Wall or Ceiling of the Room$ and where it toucbeth, that (hall 
be one point through which that Azimuth muft be drawn. In like man* 
tier, move the fame Thread higher or lower at pleafure, by the fide of 
the horizontal Thread, till it be oppofed by fome WaU or Ceiling, and 
there make anbther Mark for a fecriud point, through which that Azi- 
mtuih muft be drawn: And now have you Two Points, the which (if 
they fall both upon one and the fame Superficies^ Wall or Ceiling^ are 
Sufficient 5 for the Azimuths being Great Circles of the Sphere, will be 
{freight Lines $ and fo may you find Two Points upon each superficies, 
if there be more than One: Or, by the firft Two Points, if a Thread 
be fo fituatcd, that it may interpofe between the Eye, and the faid Two 
Toints, you may make as many Points as you pi cafe upon all the Superfi- 
cies* be they never fo many : And in this manner may what Azimuths 
you pleafe be inferibed upon any Plain or Plains. 

Note, In all the Reflected Dials mentioned in this Chapter > although 
the Plains tbemfelves may be many, and thofe Regular or Irregular, 

- Contiguous or Separate 5 yet (in all Cafes) the Glafi muU lie level 
or parallel to the Horizon 5 which is a thing very difficult to effe& 
by an) Inftrument, tbeG\z($ being fo [mall 3 Wherefore One Mecha- 
nical my may be this, which I think i* inferior to none: 
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In the Hole made in the Iranfonte of the Window^ in which the Glafi 
is to be fixed,, pour fome Drops of Fair Water* or other , Liquor, till 
the Hole be full* then, the Sun fhining, will caft the Reflex thereof up- 
on the Ceilings which point of Rtflechd Light mark upon the Ceiling, 
and incontinently, with a Spunge, dry up the Water which is in the 
Hole : Aud having Cement for the like) to fatten the Glafi with, put it 
in the Hole, and the Qlafi upon it, and while the Cement is yet warm 
and pliable, move the Glafi upon it till it caft its fhadow upon that 
point oithe Ceiling to which the Water was RefleSed h and by this meant 
Audi your Glafi be truly placed. 



C H A P. VIII. 

Of Dials which fhall give the Hour of the Day by 
the Sun, and by the Stars in the Night- Sea fori : 
How fucb Dials may he made , and bow to mafg 
Vfe of them. 

THere ve fetenl wvytty which any Start Hortry diftatice from 
the Meridian (call'd the Stars Bout) may be obtained : As, 

I. iBjy any Quadrant, w other htftrumentd Dial, which ffpetb the 
\ Hour of the Day by the Sun. 

I Will IUuftrate this in the life of Mr. Gunters Quadrant, it being an 
Inftrument more frequently known than any other of that kind: For, 
If you obferve the fame Rules in finding the Stars Hour, as is dire- 
cted for finding of the Hour of the Day by the Sun ••> that is, by fctting 
the Bead to the Stow Declination, infteadof the Sans Declination , and 
then obferve the Start Altitude, as if it were the Suns Altitude, the Bead 
(hall then (hew among the Hour-Lines the Stars Hour, or the Stars Jffr- 
retry diflance from the, ' " 



But here you are to note, 7 bat tins way of finding the Stars Hours is 
peculiar to fucb Stars only as are between the Troptckfc Wherefore* 
another more general way may bf this : 
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II. $y a Sun- Dial made under the Soy \ y and on the Ja.ums of a 

Jctcy Window, on the inftJe of a Room. 

\ 

And fuch a Dial may be made by the Rules before given in Chaf.V. here- 
of 5 Or thus : 

FTAvirrg made a fmall round hole in any Quarry of Glafsin the 
1 Window,and darkned the other pare of the fame Quarry round a- 
bout the hole, you muft upon the Window- Board drayv a Meridian Line, 
which Line muft pafs dire&ly under the hole before made, and muft be 
transferred to the Ceiling of the fame Room, by the help of Perpen- 
dicular Threads. 

Then froth the hole in the Window, to the Meridian Line on the 
Ceiling, extend a String, till it make an Angle equal to the Latitude of 
the place you make the Dial in, and where the String ( with this con- 
dition) fo reftetb, fix the end of the String in that point of the Ceiling, 
letting the other part pfthe String Hang at liberty. 

This done, by help of an Horizontal Dyal, whofe Center(for the pre- 
fem) muft be placed in the hole in the Windowy.he Lines of which Dial 
muft alfo be extended by a Thread fixed in the Center thereof,by which 
Line extended over each Hour, and the String before fixed in the Ceil- 
ing, the Hour Lines may be transferred arid marked upon, or under the 
Window Board 3 and alfo upon the Jaunts and Cheek, &*$* of the faid 
Window, and there numbrcd by Letters or Figures. 

Now finch a Dial being made, I (hall (he W, 

Hon* to find the Hour by the Sun in the day time, and any Stars Hour 
{or Horary d'tjlance from the Meridian) in the ZtyjUSeafqn* 

1. By iheSun. 

TH E Sir* (hining thfough the hole before made in the^ Window, 
move the String, whofe end is fixed in Ceiling, along the Hour 
Points which are marked about the Window, until fuch time that the 
Spot of Light that cometh through the hole (hinethupon the String, 
and then fee upon what Hour, or part of an Hour the ftring refteth»for 
that is the true time of the Day. 

2. By the Stars. 

THis differeth little from the former 5 for when through the Win- 
dow you fee aSWyou know, and would know his Hour, move 
the String along the Hour Points as before, till fuch time as you bring 
your Eye, the String, the Hole, and the Star all in one and the fame 
Plain or right Line 5 for then will the String reft upon that Stat/ 
Hour, or his Horary diftance from the Meridian. 
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III, By a Dial made in a Yard or Garden. 

JN fome convenient open place ereft a Pole perpendicular to the Hd- 
4 rizon, about 10 or 12 foot high 5 then provide a Frame of Wood 
" in form of a Parallelogram, of what bignefs you pleafe, (but the fides 
being 2 foot broad, and 3 foot long, is a competent bignels;) within the 
Area of this Frame, makejhe true Hour- Lines of an Eaft and Weft Dial 5 
which Hoar- Lines may be of reafonable big Wyre 5 arid upon the Edges 
of the Frame, fet the Numbers of the Hours, • the Forenoon Hours on 
the EaSi fide, and the Afternoon Hours on the Weft fide, and over the 
Hour-Line of Six ereft an Axk (of a competent Length J as if it were a 
Sun-Dial: Which Dial being thus prepared, if you fet 'it u£qn the for- 
mer ereded Pole, fo that the Two Ends of the Frame may ftand due 
North and South, and the Stile thereof Parallel to the Axis of the 
World, then is it fit for nfe, either to find the Hour of the Day by the 
Sun, or the S tars Hont in the Night. 

1. By the Sun. 



T His is all one as if it were a Dial made againft a Wall 5 for the fha- 
dow of the Axis upon the Frame will (hew the Hour of the Day. 



w 



a. By Ue Stan. 

'Hen you fee a Star you know, and wo&ld find tint Stars Honrj 
move your felf about the Dial»Poft ("coming near to*it, or go- 
ing farther from it) as occafion offer 4th, till you imbfc Jtftar Eye, the Ax- 
is , and the Star in the fame Plain or Right Line, and then mind what 
Hour Line (or between what Hour-Lines) is intercepted by that view, 
for tfiat is that Stars Hour h and by this Dial you may at any time know 
what Stars aire upon the Meridian. 

IV. To know what Stars are upon the Meridian. 

F you go behind the North find of the Frame, and look by the fide of 
the Frame, you (hall fee what Stars are then upon the South part of 
)0 Meridian. 

And if ycu go behind the South End of the Frame, and look by the 
Side of the Frame, you (hall there fee what Stars are upon the North part 
of the Meridian. 

And. thus the Stars Hour may he found by any of the forementioned 
ways : which obtained , the true Hour of the Night may he 
found: Butfrfi you muft kpow the Right Afee nfiocr of t be Stmj 
andalfoof the Star, whoft Hour you found by your Dial. Ahd 
to that end I have inferted the Two following Tables. 



A 






• * 






H0%0 MET %IC AL 



21 



Ammtm**' 



A Table of the Complement of the Sun's Right Attention at Mid- 
night, every Night in the Year. 



Day 



i 



I 






2 i4 



3 

4 
5 



7 

8 

i 

9 

10 



Jtn. 

h. m 



4 
4 
4 



25 

21 

17 
'3 



t'eb. J March 



h. m. 



4 
4 
3 



4 
. o 

56 

5' 

47 



2 

2 
2 

2 
2 






3 
3 



ii 

12 

*3|3 

HI 3 

15 



^—•^p. 



16 

17 
18 

*"9 

20 

21 

22 
23 

*4 

T& 

27 
28 

30 



3 
3 

r* 
3 
,3 



22 
18 

»4 

io 



3i 



3 
2 

■ 

« 

2 

* 

2. 
2 

i 

3 



2 

57 
53 
49. 
45 

41 

37 

33 

59 

22 



43 

38 

34 
36 

2<5 



1 

b 

1 

o 

b 



o 
b 
b 



18 

14 

10 

6 
2 

54 

5 C 
46 

43 



h. 



o 
o 
o 
6 




o 
o 

o 
6 



391 

35 

3i 

27 
24 

20 

16 

12 

8 



57 l 

54 

50 

47 



43 
39 



Ik 

i'b 



35 1 }? 




32 
28 

24 
21 

'7 J 



*4j 

10 

7 
3. 



10 
10 

10 
10 
10 

10 

IO 

10 
10 



11 59* 10 



ft 


55 


II 


52 


II 


48 


II 


45 


II 


4< 


II 


37 


II 


34 


II 


3? 


II 


27 


II 


23 


• • *• 


to 


II 


19 


II 


16 


1:1 


12 


II 


8 


II 

1 > 


5 



10 

9 
9 
9 



9 
9 

9 

19 



9 

9 

9 

9 

9 



1 

57 
54 

50 



46 8 



1 10 43 



9 

r 

8 



39 
35 

3 f 

27 

24 

20 
16 

l 3 

9 
6 

2 
58 

54 

50 
47 

43 

39 

?5 

3i 

28 



24 
20 

16 

12 

9 



Aty I June 



h« n). 



8 
8 
8 

8 

8 

8 

8 



46 
42 

34 
30 

22 
18 

■* • 

14 

16 



h. 



6 
6 
5 
/6 



8 6 
8 2 

54 

50 



4* 
42 

34 

.30 

■26 
22 
18 

*4 

id 



ji * 



5 
1 

57 

53 

jo 



\ 



6 
2 

^ .54 

6 j& 



6 

# 

6 

6 
6" 



6 
5 



5 
5 



a>. 



4i 
37 
33 
29 
24 

20 
16 

13 

8 
4 



o 

56 



5 52 



48 
43 



5 39 
S 35 
5 3 1 

;5 27 

•5_ 2T 

5 18 
S *4 
* 19 

S„ o 

4 58 
f "54 
4. "jo 
4. 4* 
1 4-1 



i 



I 



r 



* 45 




Dayt 



22 



RECREATIONS 



v 



1 

» 

\ 


Days 
I 

• 


» 


Aftguji 
h. id. 


SepL 

O 


tmb. 
4> 


Ofifo/w 


N. 


i/v. 


Decern 


• 


h. m. 
4 37 


h. 


m. 


h. 


• 
m. 


h. m. 


2 


35 


10 


52 


,8 


53 


6 45 




2 


4 33 


2 


3» 





37 


IO 


48 


8 


49 


6 40 






* 


4 29 


2 


27 


O 


34 


10 


45 


8 


45 


6 35 






4 


4 25 


2 


23 


O 


3o 


10 


41 


8 


41 


31 






5 

6 


4 21 


2 


20 


O 
O 


27 
23 


10 

1 

IO 


38 
34 


8 
8 


38 
33 


6 26 
6 22 




4 17 


2 


16 




7 


4 13 


2 


12 


O 


19 


IO 


30 


8 


29 


6 18 






8 


4 9 


2 


9 


O 


16 


IO 


26 


8 


24 


6 13 






9 


4 5 


2 


5 


O 


12 


io 


22 


8 


20 


6 9 




i 


ii 


4 1 


2 


2 


O 

0. 


9 
5 


10 
10 


J 9 
, f 5 


8 
8 


15 
if 


6 4 

^ 


1 


3 57 


1 


59 




12 


3 53 


1 


54 





1 


10 


11 


8 


7)5 55 






' ,3 


3 49 


1 


5o 


II 


58 


10 


7 


8 


2' 


5 51 






H 


3 45 


1 


46 


II 


54 


10 


3 


7 


58 


.5 4^ 




» 


15 
~6 


3 4« 


1 
1 


43 
39 


II 
II 


5i 

47 j 


10 





7 

7 


53 
49 


5 41 

5 36 


* 
> 

■ 


3 37 


9 


5<5 


t , 


*7 


3 33 


1 


35 


If 
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1 

\9 


5? 


7 


45 


5 33 
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18 


3 29 


1 


32 


II 


40 


9 


48 


7 


4i 


5, 27, 




*9 


3 2$ 


1 


a8 


II 


3* 


9 


44 


7 


37 


5 23 
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20 
21 


3 21 


1 


25 


II 


33 
29 


9 


40 


7 
7 


32 
28 


5. «,f | 


3 17 


1 


21 


(» 


9 


3* 


s 15 


3 

• 




22 


I3 13 


I 


17 


II 


25 


9 


32I 


7 


2415 11 


. 




?3 


3 9 


I 


14 


II 


22 


9 


a8 


7 


20 


5 6 






34 


3 5 


1 


10 


II 


«*, 


9 


24 


7 


15 


5 2 


• 


25 


3 2 


1 


7 


II 


15 


9 


21 


7 


11 


4 57! | 


1 


16 


2 53 


I 


3 


1 

II 


11 


9 


17 


7 


7 


4 53 1 




?l 


2 54 


p 


58 


II 


7 


.9 


13 


7 


3 


4 49 




> 


28 


2 50 


O 


56 


II 


3 


9 . 


9 


6 


.58; 


4f *TT 
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2 94 


2. 4* 


O 


52 


IO 


59 


9 


5 


6 


54 


4 40 




f 

\ 

1 I 


30 
31 

r 


8 42 





49 
45 


10 


56 


9 

* 
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1 

57 


6 


49 


4 35 
4 30 
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A Table of the Right Afccnlion of 46 Eminent Fixed Stars throughout 

the Zfodiackg N 



The Names of v the STARS. 



-—m 



SOuth Scar in the Whale's Tail 
The Girdle of Andnfcda 
The formoft Hprn of the Ram 
Whales Belly 
South Foot of Andromeda . 



The Whales Jaw 

The Brighteft of the Seven Stars 

Aldebaron, or the Bull's Eye 

Capel/a, or the Goat 

for moll Shoulder of Orion 



North Afcellm 

South Afcellua 

Cor Leonis or the Lyon*s Heart 

Cauda Lewis, or the Lyon * Tail 

Vtndemiatrix 



Spica Vir^inU 

ArGturm 
J Left Shoulder of Boote* 
] 'South Ball a nee 

North Bal lance 



■»'l M « ■ 



Bright Scar of the Crown 
Antares, or the Scorpion's Heart 
HerculesJK.ighi Shoulder 
Hercules Head 
Head of Opbyncus 



MMM«^h 



l#-*i 



Lyrdj or the Harp 

Pultuns Tail 

The Swan* Bill 

The Vulture 

Lowermoft Horn of the Goat 



Swan's Bread 

Ssvan s Tail 

Lower moft Wfng of the Swan 

Girdle of Cepbeus 

Pegtpto Mouth 



K. Afcen. 
H. M. 



o 
o 
1 

X 

I 



5 

4 
4 
5 



Orion s Head 

Middlemoft in Orion $ Belt 

Cyriiis, or the Great Dog 

Procion, or the Lcffer Dog 

The Lowermoft Head of the Twins 



1 

2 

2 

2 



3 

4 
4 
5 
5 



6 
\6 



.1 



7 

11 



-«M0hi 



Right shoulder of the Water-bearer 

Fomabaunt 

Scheat 

Mercha 

Head of Andromeda 



8 
8 
8 

9 



CaJJiopefs Chair 



9 
o 

10 

10 

IE 



: 



*7 

Si 
43 J 

i 

17 
J* 

8 



y 


»7 


? 


20 


5 


30 


7 


22 


7 


26 


8 


*3 


8 


*5 


9 


50 


ti 


5* 





4 d 



81 
1 

ip 

2 3 
3 



25 
9 

o 
20 



21 

5i 
18 

3f 
30 



11 

3i 
33 

2< 
28 

47 

3 8 
48 

4P 

3* 



*r 



II 



53 



I 
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V. To find the Hour of the Night by the Stars! 

Example. 

OBferviog by fomc of the ways before prefcribed, that upon the 
laft Day of December, I found that the Great Dog's Horary di- 
stance from the Meridian was 9 Hours, 22 Minutes 5 which fet down 

as followeth : Then (by the Firft Table) I find the Complement of 

the Suns R. Afcenfim on the 3 ift of December, to be 4 Hours 30 Mi- 
nutes'} which fet down under the former And (by the Second T*. 

bit) I find the R. Afcenfion of the Great Dog to be 6 Hours, 30 Mindtcsj 
which fet down under the Two former i All which being added toge- 
ther, do make 20 Hours, 22 Minutes. Which f becaufe it is above 12 
Hours ) fubftraft 12 Hours from the Sum, the Remainder' will be 3 
Hours, 22 Minutes for the true Hour of the Night. 

H. M. 

The Great Dogs Hour 9 , ? 2 

The Comp.of the Sun's R.Afcenfion, December 314 30 

Th« Great Dqfs R. Afcenfion 6 30 

The Sum 20 22 
Subftra&.i2 00 






> . 



There Remains 8. 32 
For the true Hour of the Night. : 

VI. Another way to find the Hour of the Might, by feeing any Star vpo* 

the Meridian, 

I have already intubated, how you map know by the Dial upon aPoft 
before mentioned, what Start are upon the Meridian at any time of 
the Nighty It rcfteth now to (hew how ("from thence) to find the Hour of 
the Night. 

Example. 
Suppole, therefore, that upon the 26* A Day of January* I find Aide- 
harm* or the Butts Eye* to be upon the South part of the Meridian y then 
fby the Firft Table) I find the Complement of the Sun's R. Afienfionon 
fhciotb of January, to be 3 hours, 6 minute*--— And (by the Second 
Table) the R. Afcenfion of the Buff's Bye for Aldebaton) to be 4 hours, 
17 minutes. Thcfe Two added together make 7 hours, 23 minutes, (or 
the true Hour of the Night. , 

b. m. 
The Gotnp. of the Sun's R. Afcen. Jan. 2 3 6 
TheR. Afcenfion of the Butts Eye 4 17 

Their Sum 7 23 
Which is ti* true Hour of theNioht* Ian. 20. 
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c o h c lu s i o K- 

THere are feveral other ways to find the Hour of the Day or 
Night, by the Sun, Moon, ox Stars $ as by Quadrants, Rings, 
Cylinders, Walking Staves, Nodurnals of feveral Kinds : By the Sha- 
dow of the Moon upon a Sun Dial> and many other ways. But 
forafmuch as thefe Inftrumems are to be had at any Shpp where 
Mathematical Inftrttments are Made, or Sold, I (hall forbear to fay 
any thing of them in this place : Only I (hall exhibit to the Pra- 
ctitioners View, Two Tables, by help of which the Ufual Furni- 
ture may be put into all forts of Sun Dials, Plait, Concave, Convex, 
Regular or Irregular. And alfo all the forememioned Quadrants , 
Kings, and other Inftrnments, which (hew the Hour and Azimuth of 
the Sun by the Altitude thereof, are made. , - 
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iA Tabic fhcwyigthe Alt itttde ot, the Sua for every Hour and Quarter, 
at his Eritraqce into every of the XII Signs of the Zodiack^ in the La- 



tirade of London, 51 deg. 32 rain. 
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Hours 



s 



1 



n ai « 



-nc 



XII 

1 
2 

3 



Mmmmmm 



1 XI 
I 

a 
3 



Ahit. 
D. M 



D. M 



£> 



■•MaMI 



61 

61 
61 

60 



59 
49 
*3 
4° 



II 



1 
2 

3 



59 

58 

57 
55 



4* 

29 

4 
29 



.1 



53 

49 



45 
5J 
54 1 



5 S 
58 

58 
57 

5<* 
55 
54 

5» 

jo 
49 
47 



III ViH 
1 

x 
3 



47 5i 145 

45 4*1,43 
43 " 3* Uo 
41 15 38 
38 59 U* 



41 

34 
3 

27 

33 

*5 
6 

34 

55 

7 

12 
13 



50 

45 

30 



Alth. I Ahit. 



D. M. 



49 
49 

48 



59 
52 

3 J 
57 



48 
47 
4* 
44 

43 
4i 
39 
37 



10 
zi 

1 
40 

11 

5* 

47 
57 



• 3* 4i 

1 34 13 

3* 4 

»9 43 



27 

25 
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An TLafie Way to mafy a Spot-Dial within a flfyom, without any Cal- 
culation, or V/eof. Threads, &c. 

THis may be done Two Ways, either i. By the direft Kays of the 
San thorough a little Hole in the Glafs : Or, 2. By the Refkded 
Kays from a ftnall (how of a Looking Glafs, fet in a convenient place 
in the Window. The firft way I account not fo convenient, becaufe 
the Hour-Lines will many of them fall on the Floor, Tables, &c> 

The other way is this, 1. Take a little piece of Look}ng-Glafs (com- 
mon Glafs may ferve, but not fo well) about the breadth of afixpence, 
faftcn this fo in the bottom of the Window (or fides if you fee good) 
that the Kays of the Sun may not be hindred from coming upon it (or 
as little as may be). 

2. It is neceffary that you have with you* upon thisoccafion, a right- 
ly fet Sun Dial Quadrant, &c. The like to find the feveral hours of the 
Day by being fo provided, upon a clear Sun-lhine Day, watch the 
Sun-Dial til) the (hadow is juft upon fome Hour-Line, then immediately 
obfervc where your (pot of light falls on the* Wall or Ceiling 5 and 
there with black Lead, or the lilte, make a mark, and alfo let a Figure 
by it of what hour it is. Do the fame by the next hour, and fo on as 
long as theS** (bines, lb as to give a fpot in the room. 

3. About a Month or more after, obferve in like manner by yqwtSum 
Dial where the (pot falU on the Wall or Ceiling at the feveral hours, 
and make marks and figures as you did before, and you will find the 
boor fpots now to fall far diftant from where they were a Month 
ago. 

4. This done with a long Ruler and black Lead, Ink, orthefikc^ 
draw a long line joyning each pair of marks that have the fame figure 
annexed to them, and each fuch line produced at both ends {hall be the 
hour line for that hour 5 to which put* where you fee fir, its proper 
figures, and in like manner do by the reft. 

, Note, 1. The bed time of the year for the Operation is the Spring, Or 
Autumn 5 other times of the year may ferve, foas the times of obfer rati- 
ons be either bath before, or bath aft&tbefoljiixef, June 1 1 , December 1 1. 

Nate 2. When an hour-line drawu upon the Ceiling comes to the 
Wall, there will be then needful a third observation where the fpot falls 
on the Wall at that Hour? at which having made a mark, draw a ftraight 
line from the end of the line on the Ceiling, down to your mark, for that 
hour on the Wall 5 fo will you have that hour- line compleat. In like 
manner you may do by the reft if there be need. 

Note, 3. Your Glafs, and what it ftands on mnftbevery firm 3 for if 
it be moved ever fo little, 'twill not agree with your hour-liner. 

They who pleafe and have a convenient Room and Window, may 
by the very fame method draw hour-lines to a fpot of light coming 
throw a little hole in a Quarry of Glafs , but then it will be conveni- 
ent that the reft of the Quarry be darkned by parting a piece of black 
paper, or the like, on the inner fide, leaving the hole in the middle. 

FINIS. 
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Gryptographical. 

■ 

THIS Crypograpbkal Art is of great ufe in many refpefts, but prin- 
cipally in War. And if we confider to what neceffiries great 
Princes and Potentates have been put unto to communicate their 
Minds or Intentions to their Correfpondents before the improve- 
ment of this Art, k would make a man but of a rcafonable underftand- 
ing admire : Wherefore I'(hall here give you a very brief account of 
forae of them, anc4 afterwards (hew tome other more Artificial and ab- 
folute ways whereby Communication may be had both fecretly and 
fwifdy. 

I. Of fmi Antknt mp* 

i. When Hiftim the Milefian was kept Prifoner by Darius] and de- 
(pairing of his return home, unlefs he could find out fomc way to fend 
to Ariftagor* (who was his Subftitute at Miletum) to perfwade his Re- 
volt from Darius, but knowing that all Paflages were ftopt, and all Met 
fengers ftri&ly examined and fearched j he at length found out this (both 
tedious and weak ) courfe. He got a trufty Servant of his, the Hair 
of whofe Head he caufed to be (haved off, and then upon his bald Pate 
be writes his mind to Ariftagoras, keeping his Servant privately about 
him till his Hair was fomtwhat grown, and then bad him hafte to Art- 
ftagoraS) and bad him caufe him to be (haven again, and then upon his 
Head he (hould find what his Lord had writ unto him. 

2. When Harpagut had a mind that Cyrus (hould haften his lnvafion 
on Media (Cyras being then in Perj£t,)his Letter he fent to him he inclof- 
cd in the belly of a Hare. 

3. The Lacedemonians ufed this way to communicate their Letters to 
their Generals abroad, which in cafe of Interception, the Contents (hould 
not be difcovered. They had made two round Sticks or Cylinders of 

, the fame length andthicknef^ one of which was delivered to the Gene- 
ral when he (et forth; and the other was kept at hbrae by the chief Afa- 
giftrate. When occafion was, they wound about the Stick a long nar- 
row fcrowl of Paper or Parchment, in fuch manner, like the threads of a 
Screw, fo that the edges of the Paper or Parchment (hould always lie 
clofe together } the Paper thte fitted to the Stick (or Cylinder) they 
wrote their Letters upon t^^l^verfe pmfiures of the Paper, fo that 
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RECREATIONS 

one part of each Word or Letter was in one place , and the other in 
an other : When they had finifhed their Writing, they took of! the 
fcroll and fent it to the General, who knew how to apply it 5 and if it 
had been intercepted, the Enemy could make nothing of it 5 and this 
manner of Writing they called Scytale. 

4. The MikfiansvStA to Write their Letters, and inclofe them in a 
Gake, or Loaf of Bread. 

5. The Romans into the hilt or fcabordof a Sword. 

6. The Ferpam ufed to fifc them to Arrows, and (hoot therti to places 
appointed near hand. 

, 7. ToroSfhanes by a Pigeon, Gained with Rurple, gave notice of his 
Viftory at the Olyrfipick Games, tp^h'w Father in JEgina^ the (ame day 
that he obtained it. And this wbyof £qn^e$ioce b^ Pigeons at great 
diftances is of wonderful Cflerity : ¥(to*itl kleppd taey have Pigeons 
which will fly (with Letters fixed to ttftir Legs, 6t about their Necks) 
from Babylon to Aleppo in 48 hours, which is accounted 30 days journey. 
The manner of tutering their Pigeons is this: They take' them when they 
fit on their Nefts, transporting them in open Cages, and return them 
with Letters, who will never give reft to thpir Wings until they come 
to their Young. But let thisfuflice for fome of the ways ufed by the An- 
tients, 1 will proceed now to more Artificial ways of effecting the fame* 

L fytht 24 Common Litters of the Jlfhabet. 

• * - 

THE Letters of the Alphabet., by which you would reprefent your 
Mind to your Correfpondent^ may be fo difpofed is the form of a 
Right Angled Parallelogram (with any Number of' Cyphers^ Intervals % 
or (jrather) Juperfluous letters between every Significant Later 5) fb that 
the Writing may be read by your Gorrefpondfnt any of thefe ways , 
Whteh of them (hall be agreed-upon Jbetweenyou s As, 




In upright 
Columns 













Defcending with 4 intervals. 1 

Afcending with 3 intervals. - j 

Defcending and Afcending alternately a inter. 
Afcending and Defcending alternately 5 inter. | 

; Or, 
r Direft with 7 intervals. 

Horizontal- J Retrograde 5 intervals. 

ly in Lines yDireft and Retrograde alternately 2 Inter. 

v Retrograde and direft alternately 3 inter ^ 

Example I. 
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Suppofe that I would write to my Correfpondent thefe Words, 

£out dncte t$ noto DeaD. 

Wherefore I write it in "Upright Columns defcending, with 4 Utter- 
vah : (Which my Correfpondent is fuppofed to know :) Wherefore I 
firft make 4 Pricks, one under another* and under them I make the fit ft 
Letter of my intended Writing [/j, under that four Pricks more, and 
under them the next Letter (V], then two Pricks under, and (becaufc 
your Column will hold no more Pricks below) two above in the next 
Column, and under, then [ity&c. As in the VaraUelogrttm following. 
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Points made for the Intervals. 



Superfluous Letters to fupply the 
Intervals. 
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I have been fomewhat large in this, but it is becaufe I will give £*- 
smples in all the reft, but not in a double Nature, as I have done tierc^ 
Points only to fupply the fuperfluous Letters. 
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Example IF. 

ipaffe from London, to? pott ate tettapett 
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Example II f. 

£out Cattle Mil tW i^igljt be ^urrennteU to t&e €i\imp bp pout 

oton <£>oulDicc9- 

Defcending and Amending AUernately,with 2 Interval*. 
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ExtatpU IV. 

£&e 1510*0 10 Btoen ty> Tom. 

Afceodtng and Defcending alternately, with five Intervals. 
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Example V. 

SDuc f grtuOon 10 at an emu 

Horizontal dired, with fcven Intervals. 
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JExample VL 

3f temmmntmtWiDm toe waff ©ttaentet^ 

Horizontal, but Retrograde, with 5 Intervals. 
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Example VII. 

£>ut aatual* ann flmtinftfon ace bot&at an cnn 

Direft and Retrograde alternately, 2 Interval?. 
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Example VIII. 

gout %iot&t James $at& ftetrapeto pan* 



Horizontal, Retrograde and 



, alternately, with 3 Interval*. 
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In all thefc vrays may fictet Writing be written and read in a Parol fe- 
logram : But the Figure may be any ottj^r, . as a Triangk % Rhombs &c„ 
' and to be read Diagonally, either Afiending or Defiauting, or both utter- 
nately^ as in thefc Figures following. 



Example 



C RT PT G%,AT til 6 AL 7 

Example IX. 

JFI? 5F0? tlje Colon totii be ficeti in t&cee places 

In a Triangle Diagonally Afceoding, with 2 Intervale. 
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, II. $j Tranfpofing •/"*&* Letters pftfo JtyhabeiJ, 

r)Um C*ftr % when he communicated his mind to his Correfaondettt (to 
whom he had before declared (lis manner of Writing^) he did it by 
this way of TrtMJpojititx, putting D, the fourth Letter, for 4 thefotf 
Later if the Alphabet 5 and fo throughout f£* whole Alphabet, as in this 
Scheme* which will fcrve for a Clavif to unlockyirre* Matter written ac- 
cording to *£ar Tranjpofition^ which may be varied Millions of ways. 



The Scheme, or Claris, 
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The Scheme thus prepared, and the Correjpondent knowing the Order 
of Tr**Jfofition, Suppofe that I would write thefe words 5 To be read 
in Upright Columbs Defending : 
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3$ pou tttflet pout oton fefirtp get out of Italy, ano tcpact to Paris toftu 

tt&at rpeeo pott can. 
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Now by this Clavk (or any other Tranjpofition for varying) of the 
Letters of the Alphabet) you riaay frame your Writing to be read any of 
the former ways, as Downwards , Upwards , Direft \, Retrograde, 
Diagonal, &c. 

But this way (im my judgment) for. Secrecy t if more liable to be di/cover* 
ed (if intercepted) than the former ways, by fupplying Intervals by 
(any number of) fuperfluom Letters 5 for that in this way there arc 
no more Letters ufed than will be required to make out the Words in- 
tended? which makes it very liable to difeovefy ; Wherefore I Jball 
in the next place Jhew away whereby to ufe other Characters inSiead 
of the Letters of the Alphabet 5 with Intervals of a different Cha- 
ra&er interpofed. 

111. #j Othet Chara&ers, which jhaU %qu(m the 24 Let* 

Mrs of the Alphabet. 

NOT to invent new, Strange, and infignificant Cbara8ers 9 (hch asyour 
Stenographers, or Short-Hand Writers ufe 5 I (ball here prefent 
you with an Alphabet of known CharaBers 5 viz. with thole of the A- 
ftronomical Signs, Planets and AfpeUs 5 Whereof the Twelve Signs, the 
Seven Planets, and the Five AfpeGis together makes Twenty Four, equal 
to the Number of the Letters of the Alphabet. And of thefe let the five 

AJpeSs reprefent the five Vowels* £* 5> a a *? An( * ^ et ^ Charaffers 

(>f the Seven Planets reprefent the Letters towards the beginning of the 

• Alphabet: And the Charaftersof the 12 Signs the Letters towards the 

' 4nd of the Alphabet 5 as in the following Scheme, or Agronomical Clavk. 



The Aftronontkal ClaYts* 
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The Kef being thus agreed upon between you and your Corre- 
fpondent, it will be very eafie to communicate your mind to him 
in any of the forememioned Methods ,viz. by Parallelogram, Triangle % 
&«. And 
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G K T P T G <KA T HI G A L 9 

And fo fuppofing you would write to your Correfpondent, to be 
read in a Paralltbgtam Defending and Afcending alternately ; and at 
the end of every Word (for diftin&ionj to inter pole fome one of the . 
Nine Digits - f vi%. 1, 2 , 3, 4, 5, 6> 7, 8, or 9, and at the clofc of all this 
C bar after ©. 

Suppofe you would write thefe Words, to N bc read in Golumbs De- 
fending and Afcending alternately, with a Digit Figure between each 
Word, and at the End ®. 

a hate eftapen out of tfje eaffle tn Dflfcufte,attti no Iotigc at t&e Xall 

ftt tftC High Street, b? tfie iSame Of Mary Grice. 
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This way of Writing is far more difficult to be difcovered than the 
former by Letters only, though as much, or more to be fuf peeked when 
intercepted. Let your Writing be in any Language, it may be by thefe 
Characters exprefied, and in any form : As fuppofe 1 would write this 
Fre»cbPxov.cthy in a Momb^^s fbrntita^rt redd 'wagtitotgokM De- 
feeoding and Afcending alternately: i "•; "j T [ 
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FOR. theeffe&ingof this, the TwCamffondents taujjfc each of thertJ .'.l. 
have a fine tftin Board, or piece of BraS, or Gdpp^r, made id thje : 
for& of-a Parallebgram, ov heng Square ^ arDW end ^hereof let be 
written or engraven thg Twenty Edur Letters. bfl the Alphabet; tither ijl 
order 6r tranfpoftd, whiphlhallibe agreed iuppn 3 iindj h,etweeo each Let-. 
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R E C R E A T I N S 

7be Figure 0/ the Board or Plate, with the Jlfbahtt. 



a y b y c, d, e y &c. 



When you would communicate your mind to your Gorrefpondent,take 
a Piece of- even and well-twifted Packthread, at one end whereof tie a 
Noofe to be put over an Hook towards the top of the Board on the back 
fide thereof) made for that purpofe. Then bring the String over at a* 
and bring it to the Notch £, and from £,over atr f and guide it to J,and 
fo continue till you have as many Lines of String as will contain your in* 
tended -.Writing. \The Board, and String being thus prepared, fuppofe 
you would exprefs thefe Words, 

1 1 ffl)ut fteiief f g come, ami tofll fettte w 8>fr © ontftaf. 

Upon the String* under theLetter o f tie a Knot, or ("rather) with a 
Needle; and fome light coloured Thread, or Silk) ftich through that part 
of the String which lies under 3 do the like under *, and in the next 
lin? ut)der { r, (b have you your firft word Our exprefled upon the 
String. And Hoirig fo with all the reft, you will find the Knots oc 
Mkrkf npob the Siring when it is Upon the Board or Plate, as in the Fi- 
gure : Which being taken off,and conveyed to your Correjponde*t(y?ho 
kAdws well enough how to apply it to his Board) it will declare your 
Writing very plainly, and void of all fufpicion, if intercepted. 
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A NEW CHARACTER Eafie 

to Learn and Write, difficult for a Stranger to 
decipher ■, Legible by the Motion of the Fingers, 
wherein each Lint of Writing (hall contain 'Two 
Lines of ' Senfe. 



<Jn Jlphabet oftlie 
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JL New Character 



~jT^ €afv t& learn and write 
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^afficultfor aStranyer 



U K I/| to decipher legible 
2H by the 'Tinge rs . 
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EVery Letter of this Alphabet is built upon a fliort line, thus(— ), 
which, for diftin&ion fake, may be called the Gtotmd* Lim. . The 
feveral letters are formed by the addition of a few. finall ftrokes, or 
points, which reprefent divers letters, according as they (land at the 
BegUmng, Middle^* Em4 of tUGr*md-Une. 

I have given the Alphabet in Two Forms * The firft as plainer to be 
undcrftood; the fecood Form as eaficr tobe rcmeobred. At the Top 

. . of 
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RECREATIONS 

f 

of thefecond Alphabet you haveaPo/"**, or Speck* and the letters AE I, 

which denotes, that z Point at the Beginningoi the Ground line (either 

above it, or under it) (lands for A, the firft Letter of the Three, If the 

Point be over (or under) the Middle of the Ground Line, it is E, the 

middle Letter 5 and if over (or under, the End, it is I, the third letter 

at the Right Hand. So in the middle Rank is (') HKL, which (hews 

that this oblique ftroke (') fet at the Beginning of theGronnd-Line, is H, 

at the Middle K* at the End L 5 and fo of the reft. 

/ That your Writing may look more gracefully, let all your Ground- 

-OOTj^beat equal djftances from each other } and when you end a word 

\lei!W6#qe ; iine jbl^ "~ - 

It-will oft fall puvt feat* Two, .and. fojDetirt& Three Letters • may be 
EXpreft fucceffively upon oqe fide of the Ground- Line, viz. when after 
a Letter, ^okyhcefa at thd* Beginning; ant t her follows immediately, 
whofe place, nin.tbe Middie^^ Qt^Bnd.oi the Ground Ltne v as you will 
find in the Syllable be> ben, Ju, fun, wet, .Sec, which Syllables right! y 
written, will (eem but one LetteiV 

When yoij have written a Line on the upper fide of your Ground- 
Lint* begin jagnin on thrimder fide, and go on with your matter 5 .Xo 
wilf every Vm^be double written? wfrich will take up ltfs room than 
other Writing, and- render k very- difficult to be deciphered. , , 

Injieadof more Directions there is an] Example in the Scheme forego- 
ing, which follows \ " - 



> * 



' t An BgjMtLE. 

The Character has aHfarffierCpnVenienqy, that it may be re^dor ex- 
preft to another perfoir by t he Motion of the. Fingers, . the Letters being/ 
fo framed that: they may be eafil) fo ixpreft, thus, Let the fore- finger of <\ 
_your left hand repreftnt the Grotind-line. Let the root of * the Finger re- 
preleot the beginning ofthei^ine, the middle jo^nt, the middle of the Lmt^ 
and the tip vf the Finger, the knd of the Line * The fever al letters aro ' 
formed by putting the Fingers of tbe right-hand upon this ground Jim 




in (bch manner a9 (hall reprefent the Letter. So B is expreftiby 
ting y out rigbt&and fore-finger perpendicularly on the root of the left-'* 
hand forefinger. N. is expreftby putting the two foremofi fingers* of |hc ; 
right-hand obliquely on the tip of iht left-hand fonfi^ 
* A E and I are expreft by laying the End of the Right Fore-Finger 
In the Root, Middle and End of the Left Fore- Finger, both Fingers 
lyihg level, as in ttie Figure at A. ." - 

Q U and Y are formed by joyning the Tips of your Right Fore- 

Finger and Thumb, to as*fo make a kind of O, whtch being fet at 

^Beginning, Middle and End, is either O, II or Y 5 as — W XZare 

made by crooking, or bending your Right Fore* Finger, to imitate the 

crooked ftroke for thofe Letters 

When you come t6 the End of a word, you may give a Fillip with 
your Finger, to intimate as much. By this means Two Perfon s may 
talk to each other without being beard orunderftood by By-ftanders. 



.) 



Note, If you would have this way of Writing peculiar to your fflf 9 fo 

' as thai others, who havefien this. Alphabet , may mot read it, yon may 

~ if you pleafe, alter the Alphabet, by: making the additional ftroke s, && 

ft and for other letters than here they are put for. Soma 
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Some other ways of Secret Writing. 

F you take fooie StUlmontck. , beaten to Powder , and fteeped 

mVinegor^ and write what you pleafe therewith upon, White Paper, 

letting it be thorough dry, and nothing will be difcerned * 4>ut hold 

the Paper a little while againft the Fire, and you (hall fee aH that jus 

written, as black as if it had been Written with Ink'- — If you write 

with the Tuice of Limon it will do the fame. 

J * - 

II. Take good Rotch-Alhrnb* jfid boyl(>r dttfelVe) it ia fair Water 
till rt be very ftrong, thenwritfc therewith ©pori Venicci or (thin Pa- 
per) what you pleafe, fo that when it is thorough dry, nothing will be 
teen : But take the written Paper, and draw it through a Baton of fair 
Water, till it be thoroughly wet, and then what you writ will appear as 
if it were written with White upon tho wet Paper. 

III. If you write wfrh Vrine, Mr/4» ox foch other Glutinous Mot*. 
fture, and when it is dry, throw fine Afhes Of Daft thereupon, rUbbii 
foftly upon the Writing, the Words or Letters will appear— -Alfo 
you write upon the Back of your Hand (or any part of your Body) With 
urint % take fome Paper and burn it, and with the Afhes of the Paper 
rub the Writing over, and it will be verjr legible upon your Hand or 
Body. 
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RECREATIONS 

Magnetical. 



CHAP. L 

■ 

Of the Magnet or Load : ftone j Anff, oj Experiments 
performed thereby. 

» 

I. Of the Time. ■ ' 

IT is called Load- [lone, or a Leading Stone, eft enim tapis wjm 
dnSo naute curfum inftituunt : In the Germain Tongue it is called 
Seil-Stten : In Low-Dutch, Segel -Stein : i. e. Lapis Navigations. 
Magnet-Stein : In French Aimint : In SpanMh Tmdn : In Italian, 
Magnet S y Magnefi a : In Latin Magna, Magnefms : In Grefek fiocyvk /tucyvSw, 
2 Magnete Inventory But Lucretius writeth that its name is Derived 
from the Countrey Magnefia : 

The Greeks do call it Magnet from the Place 5 
For that the Magnets Land it did Embrace. 

Plato faith, fome call it Lapn Heraclim % from the Name of Hcracka, 
a City of Lydia 9 where it was firft difcovered 5 and upon the fame ac- 
count the Touch- ftone is called Lapis Lydis* Tbeopbraftes catieth it Her- 
cukum for the fame Reafon 5 and Others take it from Hercules : Nican- 
der and Pliny, think it fo called from one Magnes, a Shepherd 5 for it is 
reported that he found it by chance, his Hobnail'd Shooes and Crook, 
flicking faft to it, as be was' feeding his Flock in Indea. Others call it 
Siderites, which in Greek fignifies Iron. By us it is called Load-ftone y al- 
luding to the Two Stars in the Tail of the Celeftial Bear 9 called Helice and 
Cynofma^ which were ancientiy caMcdtbe Load-ftars 9 or Leading-Stars 5 
and this Stone performing the Office of thofe Stars, takcth its Name of 
Lead, on Load- ft one. 



II. When 



> 



MAGNETIC A L. 

» 

II. Where theje Stones Me found, and of their Colour, Weight 

and Force. 

npHcy arc found in divers parts of the World, and tnoft commonly in 
-* Iron-Mynes : Ot them there are divers forts, differing one from an- 
other in Colour, Weight, and Force in attra&ion 5 but all of them agree 
in Property. 
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i. Ttic beft of thefe Stones come otft of Eafi India, bom the Coafts of 
China and Belgana. They are of an Iron, or Sanguine Colour, MaJJy and 
Weighty. Some of them will att raft, or lift up not much above their own 
weight, but others (well Cap and ordered) will take up five; ten, and 
fome twenty times their own weight; and thefe ("being but rarely found) 
are fold for their weight in Silver in India* where they grow. 

2. There are fome found in Arabia, and the Red Sea, which grow 
broad and flat, like a Paving-Tile. They are of a Reddi/h Coloar, and 
are not fo weighty as thole which grow in China, but their Vertue near 
as good, and will continue long upon a Needle touched on them. 

3. Some of thefe Stones are found in the Levant, in the Iflaod called 
Elba, near Parta Feraro, and are there called Calamita Preta, or Blac^ 
Magnets 5 Thefe have no great Force, neither doth the Vertue they in- 
fufelaftlong. 

. 4. There are others of a White Colour, and fpungy, like an Honey-Contk* 
found In High Albany 5 they are lighter, but their Vertue is ftronger than 
the BlfcJ^ ones before fpokea of. 

5. Of thefe Stones fome are found it Long-found, in the Iron-Mines in 
Norway, their Colour Black, mixed with Grey, but of an indifferent 
Force. 

6. Some there are found in the Mines of Carraca, and Cantabria, in 
Spain 5 Others in Bohemia 5 and fome in the Weft of England. 



CHAP. U. 

\ 

That the whole Globe of the Earth hath true Mag- 
nctical Vertue ; Proved by Experiment. 

w 

I. HpAkeany Piece of [olid Earth, that hath fome tougbnefe to hold to- 
A gether, and will abide the Fire (as Bric^ or 7obaccapipe<CUy) fa- 
(hion it in fuch fort that k be uniformly extended towards both ends 
("the Oval Figure will be very fit for this purpofe) put it into aGharcolo 
Fire, increafing the Heat by little and little, and with often blowing make 
it thoroughly red hot 5 Let it remain (o for half an hour or more, that all 
fuperfluousmoiitare, and adverfe qualities may thereby be contained and' 
fepatated from it r Then take it forth, and let it cool of it (ell, being laid 
upon a Meridian-line fir ft drawn upon a Free-Stone elevated according 

F 2 to 



4 RECREATIONS 

to the Latitude of the place : And then it is certain, that this piece of 
Earth thus ordered, will fenfibly (hew you that it hath true Magnetical 
Vertue. For one end of a Magnetical Needle will covet towards one end 
of this prepared Mafsof Earth, and fly from the other : And that End 
which cooled toward the South , will draw the true North End of the 
Needle; 2nd that end which cooled towards the North, will draw the true 
South end of the Needle. And for a farther infallible argument, do thus : 
Mark ( with a piece of Chalk, or the like) what end of the Mafs drew 
the North end of the Needle, and put it into the Fire again ; and when it- 
hath been glowing hot half a quarter of an hour, take it out and cool it, , 
being placed with that marked end towards the North ^nd that end now 
will draw the South end of the Needle, and the North end of the Needle 
will (hun it, which before approached unto it. 



CHAP. III. 

That Magnetical Vertue may be infufei into a Needle, 

without the belf of a Load-Stone, 

t 

I Rom being a Mineral of the Earth, and having a Sympathetical Quality 
with the Loadfione, acquiring thb Verticity fr6m/£e Magnetifm of the 
Earth 3 as in Bars of Windows which have been of long continuance: 
Take fuchaBar, and file both the ends thereof very fmooth 5 then take a 
fmall Needle, and touch it thereupon, the South end of tj)t Needle upon 
the North for upper) end of the Bar, and the North end of the Needle 
. upon the South for lower J end of the Bar :' Such a Needle you will find 
to have refpeft, and conform it fclf to the magnetical Meridian of the 
Earth. 



C H A P. IV. 

Of the Attra&ivc Virtue of the Loadftone. 

i. TF you apply a piece of Iron to either of the Poles oi a Loadftone, 
X it will here hold it, and at a diftaipe will alfo draw, or attraft a 
fmall piece of Iron, according to the Vigor or Indebility of the Stone, 
a. Wbatfoever ftrength a Stone hath, it may be artificially improved 
to be greater, by applying two fmobth and bright pieces tof Iron to ci- 
ther Pole of the Stone, unto which Irons, the Stone will immediately im- 
part its Vigour 3 And the Stone by this means will become far more vigo- 
rous than it was before thefe Irons were applied to its Poles, and bound 
thereto by Bra/s Hoofs or Bands, which is called Capping of a Load- 
fione. 

3. A 



MAGNETIC AL. 

3> A Piece of Steel having received ftrength from the Stone, that will 
alfo attraft another piece of Steel to it, hi proportion as the Virtue the 
firft piece hath received from the Stone. For if you touch a Knife (Be- 
ing clean ) upon the Stone, that Knife (hall fake vp a Key , or other 
bright piece of Iron of two Ounces weight: And that within the Sphere 
of the Stones adivity, (hall deliver the virtue into another piece of lron % 
caufing the two pieces of Iron to hang one to another. 
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C H A P. V. 

Of the Sympathctical and Antipathetical Property 

of the Load-Stone. 

1. \ 7E 7^ en a Needle is touched upon a Load- Stone, the North and 

W South ends of this Needle will apply tbemfelves tathe Poles 

from whence they received their Jfjagnetical Life, viz. the North end of 

the Needle to the North end of the Stone, and the South end of the 

Needle to the South end of the Stone 5 which denotes their mutual Sym- 

patty: 

a. But putting the North end of the Stone, to the South end of the 
Needle, when it hangs upon a P**, the South end of the Needle will 
immediately fly away ? and if you put the South end of the Stone, to 
the North end of the Needle, it will there difcover the Ants'patbeticalNi- 
ture 5 for it will fly away from it. 

3. But a coiftrary Operat ion there is yet in the two Needles to that of 
the Stone: For if one of the JJeedles being hung upon a Pin, if you ap- 
ply the North end of the other Needle, to the North end of that upon ** 
the Pin, it (hall immediately fly away, which denotes a contrary opera- 
tion in the Needle, to that of the Stones and th^ South end of the one, 
will come to the North end of the other. 

4. The fame Property of Sympatbetical Coition, zxA Antipathetical Re- 
pulfiort, may be alfo discovered by two Load ftones, floating in two lit- 
tle Boats in a Bafon of Water> the two Poles of either Stone being dif- 
pofed parallel to the Horizon : And if you put thetwoSoutb-Poles toge- 
ther, they (hall avoid the conta& of one another by a n&txxtdl Antipathy 5 
But if the North- Pole of one, be dired to the South-Pole of the other, 
they will immediately manifeft their natural Sympathy one to another, 
and will cleave together by a ftrong attra&ion. 

• 5. This is alfo evident between the great Magna the Earth, and a 
Loadfione 5 For if you put a Load-Jlone in & firing, and hang it up in 
the Air 5 or to float in the Water in a Wooden- Dijb, and putting the 
North end of the Small- Magnet, towards the North of the Great* Mag- 
net the Earth*, it (hall immediately change its Pofition, and turn its 
North Pole towards the South-Pole of the Great Magnet. 
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CHAP. VI. 

r 
* 

Several Confequencies which follow the various Cut- 
ting, or Dividing of a Load- Stone. 

i. TF a Lodd-ftone be cafually broken into feveral pieces, every piece 
J- (hall be an entire Loddftone? haying both its Poles diftindly in it 
felf, with all the other properties which the other Loddftone had before 
it was broken. 

2. But if a Loadftone be divided in the middle, between the two 
Voles, that is in the EquinoSial, then is it abfolutely two entire Load- 
ftones 5 but thofe parts which were the EquinoSidl before, ate now be- 
come two Poles $ and the two Poles that were the two Poles before, con- 
tinue to be two Poles ftill. 

3. But if a Load-fhne be cut through a Meridian, and confcquemly 
through both the Poles thereof 5 fo chat one Axis is now converted in- 
to two, and each of them remove into each Stone one : And fo it is be- 
come two abfolute Load- ft ones, ' and the Axis of either of them will re- 
tire into the gravity of each part: And if you joyn the two pieces to- 
gether again, the two Axes will again become one. 

4. But if you cut off a piece of a Stone at the very Pole, in a paral- 
lel Sediioo, the Virtue of that piece cut off Vf\\\ immediately retire from 
it into the main Stone, and will have little or no virtue in it 5 but ap- 
plying the (mall piece cut 0$ to the fame place again, the Stone will 
forthwith impart the fame virtue as was before into this piece fo cutoff, 
fo long as it doth abide in that place 5 but when it is removed, it doth 
again lofe its virtue. 

5. Likewile, If you apply a WeakStont to the Poles of a Strong one 5 
the Strong Stone will impart of his Virtue to the WcakStoxe, making it to 
be as ftroog as it felf, fo long as it is his Neighbour 5 but when this 
weak Magnet deferts this Neighbourly Propinquity, the ftrong Magntt 
will draw its Virtue to it felf again. 
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CHAP. VII. 

« 

How to find the Poles of a Loadftone. 

f 

1. HPAke a thin piece of Steel, about an Inch in length, and a quarter 
<*» of an Inch broad: This piece of Steel being bent Circular, and 
laid upon the Stone, will immediately lye parallel to the Axis of the 
Stone 5 and dircft which way the Poles do lye. Which being thus far 
difcovered, you may find them exa&ly thus. Take a piece of a com* 
I9QB ftwing Needle, which being laid upon the Stone near either of the 

Poles, 
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Poles, it will elevate ope end thereof, then move it farther and farther* 
till it do erett it (elf perpendicular, , and that very Point will be the Pok 

of the Stow. And now to know which Vole it is that you have found, , . 

apply a Needle that hath been touched, and if the Stone draw the North 
end of the Needle to it, then is that the North Pole of the Stone $ but if 
the Sontb end be drawn, the contrary. — Otberwife, you may find the 
Pole of a Stone in this manner ? Take a common fivoing Needle^ and 
thred it, then hang it over the Stone where you imagine the Pole to be, 
and keep ,thc Point a little (hort from the Stone, and the Needlt will 
point direSly to the Pok of the Stone; 

2. If you tafte a fmall fewing Needle, add touch the two ends there- 
of upon the two Poles of the Load-ftone* then having a Glafs of Water, 
lay the Needle gently upon the fuperficies of the Water, and it will 
there fait*. Then take a 2G»/* that hath been touched with a Load* 
Bone, and move it too and fro upon the edge of the Glafs % and the 
Needle will follow it up and down, and^wilfc play upon the fuperficies 
of the Water, as a Fijb -•> then take away the K>nife, and the Needle will 
reft upon the Water, and in a fituation NfritA and South. 

3. If you take two fetoingJtieedles touched, and put the Point of one 
Northerly* and the Point efthe other Southerly, and put tfiem into two 
fmall pieces of Cork^, and put them thus into a Bafin of Water, one on 
one fide, and the other on the other fide of this Bafon, you (hall fee 
them as it were qtickened with a vital fpirit, even fo to move one to- 
wards another, at the firft foftly, but when they draw nearer, they will 
rufh together with great violence 3 the Point of the one ftriking exa&ly 
Igainft the Point of the other. 

4. If you take a good large Brafs or Pewter Plate* and upon it place 
(bine filings of Steel or Irotr; and fome fmall bits of fewing Needles* and 
difperfe them about the Plate in feveral places % Then take aLoad-ftone, 
and put it under the Plate* with one of the Poles upwards, and put it 
fometimes to one heap, and fometimes to another, fo (hall you find them 
heaps to interfere, and clafh one againft another, being very pleafant to 
behold. 
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Of feveral Attempts that have been made to contrive 
a Perpetual Motibn by Magnetical Virtues- 

IT was the Opinion of Peter Peregrin**, That a Magnetical Globe y or 
Terella, betrig rightly placed, upon its Poles % would of its felf 
have a cortftant Rotation, like die Diurnal motion of the Earth : 
But this his Opinion is generally exploded, by common experience. 

Athanafius Kirkerm thinks it poffible to contrive feveral pieces of 

Steel and a Load-fione 9 that by their continual AttraSion and Epcpulfton 

of one another, they may caufe a perpetual Revolution of a Wheel 5 and 

of this Opinion were Peter Peregrinus above mentioned, Cardan ando- 

' thers: But Dr. Gilbert concludes it to be a vain and groundkib fancy. 

Of 
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Of tbefe kind of Inventions, this which fellows is the moft likely, 
wherein a Load-flone is lb difpofed, that it ffcall draw unto it, upon a 
Reclining Plain, a Buffet of Steely which Steel, as it afcends near to the 
Load-fione, nay be contrived to fall down into a hole in the Plain, and 
Co to return unto the place from whence at fitft it began to move; And 
being there, the Load-fionc will again AttraS it upwards, till coming to 
this Hole, it will fall down again 5 and lb the Motion (hall be ferfetusi, 
as may be conceived by this Figure : 



Wherein fuppofe the Load-fine to be represented at A B, which 
though it hath not ftrength enough to attraS the Buffet C dtrecrJy from 
the Ground* yet may do it by help of the Plain E F. Now, when 
the Me* is come to the top of this P/«*, itsownGr<wi> (wbichisfup- 
pofed to exceed the ftrength of the.Load-fione ) will make it fall into 
the koti at E-j and the force it receives hi this fall, will carry it with 
fuch a violence unto the other end of this Arch, till it will open the 
Paflage thertynade for it, and by its return will again (hut it j lb that 
the Buffet (ac at the firft) is in the lame place whence it was firft Attra3~ 
ed, and confequently mull move perpttttalfy. 

But this Invention, tho' it have fuch ftrong probability in it, yet there 
are forae particulars which nay render it infufficicnt. 
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CHAP. IX. 






Of Magnetical Inclination, or of the Inclinatory 
( or Dipping ) Needle : And thereby to find the 
Latitude at Sea or Land, without helj of the Sun 
or Stars. 



OF the Mariners Vlain Compafs I (hall fay nothing, it being (b well 
known to all Perfons : But of this Inclinatory ( or Dipping) 
Needle much hath not been (aid 5 But it was the ufeful Invention of 
Dr.&srW, Pbyfician in Ordinary to Qjfilizabetb ; Alfo written upon 
by Dr. Gilbert, Dr. Ridley, and Mr* Edward Wright, who hath a Geo- 
metrical Deponftration of the Natural Reafon thereof 5 and laftly by 
Mr, Henry Bond, who t*th applied it to the finding of the Longitude as 
well as the Latitude. 

This Inftrument is now contrived fo 9 is to hang in a broad Br aft 
Ring) within two Glajfes, to keep the Needle from the Air: In the Brafi 
Ring are two Quadrants divided into 90 Dig. and the Needle hangs upon 
an Axis, playing upon twoPwrt/: And the Inftrument hangs in a Box 
fb ordered, that the Ship moving up and down; the Inftrument hangs 
Perpendicular in refpeft of the King, and horizontal id tefpeft of the 
Box ( or Compafs}. . 

The Needle in this Brafs Ring between the two Glaffes ( before it fa 
touched with the Load Stone ) is made to hang upon its Axis Horixon- 
talty 5 but when it is touched it hath an Inclination, refpe&ing a certain 
point of Elevation or Deprejfion, according to the Latitude wherein it is 
at any time ufed : And the Deprejfions are fucb, in every degree of La- 
titude, as in bis Table are exhibited. 
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A Table of Magnetical Inclination. 



1 *»<*. 




3d6o|78 



37 

i 

5*75 



-? ..8889 ,y 

85 44)89 89 50 

86 790(90 00 1 



Tfc U/e </ lie TaM«. 

Suppofe you were at Sea in an unknown Latitude, and would find It 

by this Inftruroent and Table. Your Inftrument being fitted) and the 

Fly in the Box, and the Brafi Ring to hang direftly North and South 5 
Then look how much you find the North end of the Needle in the $i»g 
to he deprtfled ("which (uppofe to be 63 deg. 40 m,) find thefe degrees 
and minutes in the T<f£/i, under the Title of [ Magnet ical Inclination] 
and againft it you (hall find 41 Jeg.which tells that you are in 41 deg.ot 
North Latitude, becaufe the North tnd of the Needle is deprefied : For if 
the South end had been fo much deprefled, you had then been in 41 deg. 
of South Latitude. * 
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CHAP. I. 

Of Artificial %efrefentations. 

THE Grounds and Principals of Chymical Pbilafophy go thus: Tbat 
Salt, Sulphur and Mercury are the Principles into which all things do 
refolve ; and that the Radical and Original tylpifture whereby the firft 
principle of Salt confiftetb, cannot bexo flfomcd by Calcination 5 but the 
forcible Tin&ures and Iraprcffiow of things, as Colour, Tafit, Smelly nay, 
and tie very Form/ tbemfetoes^ are ipvifibly kept in ftore in this firm and 
vital Principle. ' To make this good by Experiment, They take a RoJe % 
July 'flower, or any kind oi Plant whatfoever h they take this Principle in 
the Spring time, in its fulleft and moft congruous confidence 5 they beat 
the whole Plant in a Mortar, Roots, Stalks, Leaves and all, till it be redu- 
ced to a confuted Mafs. Then after Maceration, Fermentation, Separati- 
on^ and other workings of Art, there is extra&ed a kind of A(hes,or Salt 
including thefe Forms and Tin&ures under their Powers and Cbaos.Thefe 
Afhes are put up into Glades, written upon with the feveral Names of 
the Herbs or Plants; andfealed Hermetically 5 that is, the Mouths of the, 
Ulaffes heated in the Fire, and then the Neck of it wrung about clofe $ 
this they call the Seal of Hermes their Matter. When you would fee 
any of thefe Vegetables again, they apply a Candle, or foft Fire to the 
Glafs, and you (hall presently parceive the Herbs or Plants, by little and 
little to rife up again out of their Salt or Aflies, in their feveral proper ' 
forms, fpringingupas at firft, they did in the Field or Qafden (butio 
a ihorter time.) But remove the Glafs from the Fire, and they immedi- 
ately returrt to their own Chios ^gain. 

Now although this went for a great Secret in the timepf Quercetan, 
yet Qaffarell faith, that now 'tis no fuch rare matter 5 for Monfieur de 
Cloves* a moft excellent Chymift of thefe days (and others) ufes to makp 
(hew of them at any time; 
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CHAP. II 

> 

To freferve Fire as long as you trill, in imitation of 

the inextinguifhable Fire of Veftalcs; . 

» 

HAving Extrafted tfec^ur^iugSp^itof tbe Sab of Jupiter, by the 
degrees of Fifle, apcpftilug lo tha kales of Cbymejirj : The Fire 
being kindled of it felf, break the Limbec^ and the Irons which are 
formM at tbe bottom will flame, and appear as burning Coles, as (boo 
as they feel the Air 3 the which Fire, if you promptly inclofe in a Vial 
of Glafs* and clofe it up with Hermes Wax, to prevent Air getting in 5 
then will it keep Fire for a thoufand years 5 yea, if it be kept under 
Water, or in a Cave, Vault or Cell : But if you open it and let iathe 
Air, the Fire quickly extfciguiti»e& 



chap. m. 

' * 

To mafy the fpitofofbers Tmi 

1 

TAke two Ounces of Aquafortis ^ tad dtffolvc it in half an Gtmce 
of fiae Silver refined in aCappel: Then take one Ounce cf Aqu** 
firtk, and two Drachroes of Quick Silver > which put in it, and mix 
thele two diflolved things together 5 then caft it into a Viol of Jhalf a 
Pound of Spring Water 5 which muft be well flopped : And then my 
you every day fee it grow both in the Tree and in the Branch. 



C H A P. IV. 

Of tbe ^-animation of Simples, when ( by reafon of 
the great di fiance of Places) tjhe Tlants cannot he 
iranfaorted. 

TAke the Simple, Root, Stalk, and Branches^ Bum all and take the 
A(hes of it, which let bt Calcinated two hours between twoCrwr- 
fets, wellLtfft/, and extraft the Salt 3 that is, to put Water into it in 
moving of it, then let it fettle 5 and do it fo two or three times : After- 
wards Evaporate it, that is, let the Water be Boiled in fome VefTel, un- 
til it -be all contained, and then there will remain a Salt at the bottom 5 

which 
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which afterwards Sow in good Ground well prepared, and you (hall 
Juve ibeFlantgrow. 
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CHAP.. V. 

Of the mafyng of the Efitorny (or refrefentationj of 

the Great World. 

DRw Salt Niter out of Salt Earth, digged on the Shores (if you 
can ) where are Minerals of Gold and Silver 5 Mix this Niter 
( being firft well cleanfed ) with Jupiter, and Calcine them Hermeti- 
cally 5 then put it into a Limbeck. , wbofe Receiver let be of Glafs, and 
both well Luted together 5 but at the bottom of the Receiver you muft 
jrnt fome Leaves of Gold 5 Then put Fire under the Limbeck, until 
Vapours arifi^ which will cleave unto the Gold 5 Augment your Fire 
.till there attend no more : Then take away your Receiver, aixl dole k 
Hermetically 5 and make a Lamp Fire under *t* *ad in a (faort time you 
fball fee prefemed to you, ataoft all thiqgs which Nature affords $ viz,. 
Trees^ Flower*, Fruits, Fountains, the Sun, Moon, Stars, &c. 

To make aPerpetudJMotm. 

Paraftljm and Us Followers have bragged, that by their Separations 
and ExtraSions they can make a Little Worlds which (hall have the 
fame perpetual Motions with this Microcofme, with the representation 
of all Meteors, Thunder, Snow, Rain, the Conrfes of the Sea in its Ebbs 
and Flow, and the like $ and one of them I find in the 1 18 Prop, of 
the Ette+teary of Mathematical Recreations? which is this, Mix Five 
Ouncei of 9 with an *qual weight of *, grind them together with 
Ten Ounces of Sublimate } diffolve them in a Celler upon fome Marble 
for the fpace of four days, till they became like Oil-Olive $ Diftil thii 
with Fire of Chaff, or Driving Fire, and it willfublime into adryfiib- 
ftance ; and fo by repeating of thefe Dijfolvings and Difiillings, there 
will be at length produced divers (mall Attorns, which being put imp a 
GU£ well Luted, and kept dry, will have a Perpetual Motion. 
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Of a famous Perpetual Motion invented by Cornelius 
Dreble, and made for K. James I wherein wa$ 
rtfrefented the conflant Revolutions of the Sun and 
Moon, and that without the help either of Spring 
or Weight. 

MArcellvs Vranchfrein fpeaking of the means whereby it was *per- 
formed, he calls it Scintillula animt Magnetite Mundi^feu Aftr*- 
IU & infenfibilis fpirittis : Being that grand fecret which t^ofe Di&ators 
of Philofophy, Democritw, Pythagoras and Plata did Travel to the 
Gymnofophifts and Indian Priefts. The Author himfelf does not re- 
veal the way how it was performed : But one Thomas Tymme, (one that 
did often pry into his works J affirms it to be done thus 3 By extract- 
ing a Fiery Spirit out of the Myneral Matter, joyning the fame with 
his proper Air, which included in the Axle- Tree (of the firft moving 
Wheel ) being hollow, carrieth the other Wheels, making a* continual 
Rotation, except ifliie or vent be given to this hollow Axle-Tree, where- 
by the ienprifoned Spirit may get forth. 

But theft* and fuch like miraculous promifes y would require ss great + 
Faith to believe them y as a Power to perform them. 



CHAP. VII 

* 

Of the making of G O L D. 

Concerning this Matter, I (hall only fet down ( in his own Words J 
the Opinion of the Right Honourable Francis Lord Verulam> Vi(- 
count St. Alban % in his Natural Hiflory> Century IV. and Experiment* 
Solitary, touching the Making of GO LD. 

The World ( faith he there ) hath been much abufed by the Opini- 
on of Making of Gold : The Work, it fclf 1 Judge to be poffible} But 
the Means (hitherto propounded ) to effeft it, arc, in the Praffice, full 
of Error and Impofture : And in the Theory^ foil of unfound Imagina- 
tions". For to fay that Nature hath an Intention to make all Metals 
Gold : And that, if (he were delivered from Impediments, (he would 
perform her own Work : And that if the Crudities, Impurities and Lc- 
profities of Metals were cured, they would become Gold: And that a 
little Quantity of the Medicine, in the Work of Proje&ion, will turn a 
Sea of the Bafer Metal into Gold , by Multiplying; All thefe are but 

Dreams 5 
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Drearts 5 and fo are many othe* Grounds' of Alcbymy.' And to help 
the Matter, the Alcbj/mifts call in likewife many Vanities, out of Aftro- 
logf y Natural Magifk^ Super ftitious Interpretations of Scripture 5 Auri- 
cular Traditions ; Feigned Tcftimonies of Ancient Authors $ and the 
Jike. It is true, on the other fide, They have brought to light not a 
few profitable Experiments, and thereby made the World fome amends. 
But we, when we (hall come to handle the V erf on, and Tranfmutation 
of Bodies : And the Experiments concerning Metals / and Minerals 5 
will lay open the true Ways and Paflages of Nature* which may lead 
to this Great EffeSt. And we commend the Wit of the Cbinefes, who 
defpair of making Gold, but are mad upon making of Silver : For cer- 
tain it is, that it is more difficult to raakeGoW ( which is themoft Pon- 
derous and Materiate amongft Metals} of other Metals, lefs Ponderous, 
and lefs Materiate : then (vik verfK) to make Silver of Lead, or Quick: 
fiver 5 both which are more ponderQUs than Silver : So that they need 
rather a further degree of Fixation, then any Qondenfation. In the 
mean time, by occafioo of handling the Axioms touching Maturation, 
we will dired a Trial touching the Maturing of Metals 5 and thereby 
turning fome of them into Gold : For we conceive, indeed, that a per- 
feft good ConcoSion, or Digefiion of Maturation of fome Metals, will 
produce Gold. And here we call to mind, that we knew a Dutchman, 
that had wrought himfelf into the belief of a Great Perfon, by under- 
taking that be could make Gold: Whofe Difcourfe was, That Gold 
might be made, But that the Alcbjmifts Over fired the Work: For (he 
(aid) the making of Gold did require a very temperate Heat, as being 
in Nature a Subterrany work, where little Heat cometh ; but yet more 
to the making of Gold, then of any other Metal $ And therefore, that 
he would do it with a Great Lamp, that ftiould carry an Equal and 
Temperate Heat: And that it was the work of many Months. The de- 
vice of the Lamp was Folly ; but the Over- firing now ufed, and the 
equal Heat to be required, and the making it a work of fome good Time, 
are no ill Difcourfes. 

We refort therefore to our Axioms of Maturation, in efleft touched 
before : The firft is, That there be ufed a Temperate Heat, Sot they are 
ever Temperate Heats that Dijgejt and Mature, wherein We mean Tempe- 
rate* according to the nature of the SubjeB $ For that may be Temperate 
to Fruits and Liquors, which will not at all work upon Metals. The 
iecond is, That the Spirit of the Metal be quickped, and the Tangible 
parts opened: For, without thefe two Operations, the Spirit of the 
Metal wrought upon, will not be able to difgeft the parts. The Third 
is, That the Spirits do Spread themfelves wen, and move net fubjukorilj 5 
For that will make the Parts Ciofc and Plyant. And this requires a 
Heat, that doth not rife and fall, but continue as Equal as may be. The 
Fourth is, That no part of the Spirit be emitted, bit detained. For, if 
there be emition of Spirit , the Body of the Metal will be Hard and 
ChurlUh : And this will be performed, partly by the temper of the Fire, 
and partly by the clofenefs of the VetfeL The Fifth is, That there be 
Choice made of the UkfilieB and beft prepared Metal, for tbeVerfion : For 
that will facilitate the work. The Sixth is, That you give Time enough 
prtheWor^. : Not to prolong hopes, (as the Alcbjmi&s do) but, indeed, 
to gwz Nature a convenient fpaqp tQ work in : Thefe Principles are moft 
Certain and True. We will now derive a dioe&ion of Tryai out of 
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them /.which may (perhaps) by further meditation, be improved. 

Let there be a fmall Furnace made, of a Temperate heat ; let the heat 
be fuch as may keep the Metal perpetually Molten, and no more * for that, 
above all, importeth to the Work. For the Material , ^take Silver , 
which is the Metal that in Nature Sytobolizcth mod with Gold$ Put in 
alfo with the Silver* a Tenth part of Quick Silver, and a Twelfth part 
of Nitre by Weight 5 both thefe to Quicken and Open the Body of the 
Metal: And fo let the Work be continued by theypj^e of fix Months at 
leaft. I with alfo that there be, at fome times, an kije&ion of fome 
Oykd fubftance * fuch as they ufe in the recovering of Gold, which by 
vexing with Separations hath been made Churlifh : And this is to lay 
the parts more Glofe and Smooth, which is the main Work : For Gold 
fas we fee ) is the Clofeft ("and therefore the Heavteft ) of Metals: 
And is likewife the rooft Flexible and TenfiWe. 

Note, That to think tomakeGoW of Quick-Silver, becaule it is the 
heavieft, is a thing not to be hoped 5 For Quickrfilver will not endure 
the Manage of the Fire. Next to Sitver, I think Copper were fitteft to 
be the Metal . 

Concerning the Hatwe of Q O h D- 

Cold hath thefe Natures : Greatnefs ef Weight 5 Clojenefs of Parts 5 
Fixation^ Pliant nefs, ' or Softnefs 5 Immunity from Ruff} toloup orTin- 
ffure of Tellotp. Therefore, the fare way ("though moft about) to make 
' Gold y is to know the Caufes of the feveral Natures before rehear fed, and 
the Axiomes concerning the fame : For if a Man can make a Metal that 
bath all thefe Proper ties, Let Mendifpute, whether it be Gold or no? 
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CHAP. VIII. 

Of Incombuftibk Flax, or a Sub/lance which mil not 

confume by Fire. 

HAving in the foregoing Seftion fpoken of Subterranean Lamps, I 
will here fayfomething concerning a Subftance which will not 
confume by Fire : There was anciently a kind of Flax which the Greci- 
ans called Asbeftinum, the Latines Linum vivum: Hereof were made 
whole Pieces of Linnen Cloath, and Garments, which were not only 
not confuroed by any Fire, but being caft into the fame, the Soil and 
Filthinefs being confum'd and burn'd away, taken out again, it became 
more white than any Water could wafli it. The ^Bodies of Emperors 
and Kings were buried in Sheets of this Linnen, left the Afhes of their 
Bodies burned, fhould mingle with the Afties of tthe wood wherewith 
the Body was burned. This Flax, faith Pliny, is h^rd to be found, and 
as difficult to be Woven, by reafon of the (hortngfs thereof 5 and being 
found, in price it equalled the moft excellent Pearls. Nero is reported 
to have had a Linnen Garment of the fame 5 but at this day it is not any 
where to be found. Yet 1 remember, (faith my Author H. P.) I had 

given 
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given me by an Arabian in the year i6j8. a pretty quantity of a Stuff 
like Flax, which he bad me put into the Fire, but it confumed not; 
Whither it were of this Flax or no, or that Tlax of Cyprus, which Pon- 
docatarre, a Knight of Cyprus, who wrote an Hiftory of Cyprus, Anno 
1566. brought to Venice* and the Fire cpuld not confume ir 5 1 know 
not. Ndw this Flax of Cyprus proceedeth from no Plant, as our Flax, 
but from the Stone Amiantus, which beingfound in Cyprus+und broken 
with an Hammer (the Earthy Drofs being ptirged from it) there re- 
mains fine Hairy Threads like unto Flax, which are W^ven into Cloath. 
This Flax was feen in the Houfc of the (aid Pondacatarrt by many Men 
of Worth and Credit, as Porcatio witnefleth, Tab. 2. Eumrdium. 
Wherefore Linnen being madfe of the Flax or Threads of this Stone,muft 
needs be incumbufttble. — Confiantim the Emperor ordained that it 
Ihould ever burn in Lamps in his Cbappel, at Route : This Reports At- 
Usafcus in the Life of Pope Sytvefter. Moreover Ludovicus Vivu y in 
his Commentaries upon St. Angnfiins de Civitate Dei t Lib. 21. c. 6. faith* 
That he faw Lamps at Park whofe Lights never confumed. Alfo at 
Lovain, a fowl Napkin taken from the Table at a Feaft, and thrown 
into the Fire, and being quite Red a* a Coal* was taken out again, 
cooled, and reftored to the owner, more White than if it had been 
wafhed with Water and Soap : And the like my (elf have heard, That 
a Cook dreffing of a Dinner at a Nobleman's Houfe, whofe Lord was 
to Dine there) The Noble- Man feeing this ftrange Cook with 1 a Greafie 
Apron and fowl Sleeves, (aid to him, That if the Pcrfons that were to 
Dine with him ihould fee his Beaftly Accoutrements, they would loath 
to eat the Meat jthat he fhould flrefs* whereupon the Cook pulls off hi* 
Apron and Sleeves, and throws them into the Fire, which in a very 
{hort time were made Red-hot, aqd being taken out and cooled, be- 
came Whitfe as Snow* And now to conclude this matter, I remember 
that about the year 1648, or p, I was in company at a Tavern with feme 
Gentlemen, and one of the Company took out of his Pocket a piece of 
a kind of a Stone, about thfe bignefs it was of a Wall-nut, the outfide 
whereof was of a dirty Earthy Colour 5 but theiofide of a bright Alb- 
colour, not much unlike Steel when a Bar of it is new broken 5 and 
for weight it did ponderate equal with Steel : Off of the infide of this 
piece of Stone, feveral of the Company (my felffor one) did with 
our Knives fcrape off a kind of Woolley, fofc Flax, and putting it to 
the Candle, there burning, it became immediately Red-hot, but noway 
confumed or diminifhed, but came out of the Fire White, whereas it 
was in the Stone of a bright A(h colour, as I faid before. 
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CHAP. IX. 

Some Relation? concerning Subterraneous Lamps. 



*j 



f. QT. Auftine mentions one of them in a Temple dedicated to Venm % 
\^ which was always expofed to the open weather, and could never 
be confuroed or cxtinguifhecL 

2. Puucirollus mentions a Larrtp found in his time, in the Sepulchre 
of Tullia, Cicero's Daughter, which had continued there for above 
1550 years 3 but was prefently extinguifhed upon the admiffion of ne w 
Air. 

3. It is related of Cedrenm, that in Juftinians time there was a Lamp 
found in a Wall at Edejfa, which had remained fo for above 500 years, 
there being a Crucifix placed by it 5 from whence it (bould feem, that 
thefe Lamps were of ufc amongft fome Chriftians. 

4. Olybius his Lamp, which had continued burning for above 1 506 
years 5 the Story is this : A Ruftick digging the Ground in Patavia in 
Italy, he difcovered a very Ancient Monument, and in it an Z)m % or 
Earthen Pot, in which there was another Vrn, and in this leffer, a 
Lamp dearly burning 5 on each fide of it there were two other VejftUy 
each of them full of a pure Liquor, the one of Gold, the other of Sil- 
ver : And the mod Learned of that Age coming to the Monument, af- 
firmed the fame to be that Perpetual Fire invented by the wonderful in- 
duftry of the Ancient Pnilofophers, which would indurc fo many years. 
In which Opinion they were confirmed by Verfcs written in either 
Vm, which feemed to be of great Antiquity by their vein : 

Thefe Were in the Bigger Urn: 

Pluto ft i Sacrum munus^ ne attingite fores 5 
Ignotum efi vobk, hoc quod in Or be latct. 
Namq^ elementa gravis claufit digefia labore 9 
Vaji fub hoc medico, Maximus Olibius 5 
Adfit facundo, cuftos tibi copia cor*u> 
Nepretium tanti, depereat I otitis. ' 

Thefe were in the Leffer Urn. 

- » -Abite bine pejjimi fores, 
Vos, qui volt is vefiris cum oculis emijflfciis 5 
Abite bine, vefiro cum Mercurio petafato % caduct 
Atoqi Maximus, maximo domum Plutonic hoc 

Sacrum facit. 

» 

One M*tar*nu had the poOcffion of thefe after they were taken up. 
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5. Baptifta Porta tells us of another Lamp burning in an old Marble 
Sepulchre, belonging to fome of the Ancient Romans, inclofed in a 
Glafs Vial, found in his time, about the year 1550. in the lfle of Nefis, 
which had been buried there before our Saviour's coming. 

6. In the Tomb of V alios the Arcadian, who was (lain by Turnus in 
the Trojan-Wars, there was found another turning Lamp, in the year 
of our Lord 1401. whence it fhould feem it had continued above 2600 
years, and being taken out, it did remain burning, notwithstanding ei- 
ther Wind or Watifi with which fome did ftrive to quench it 3 neither 
could it be extinguiCbed till they had fpilt that Liquor which was in it. 

7. Ludovicus Vives, tells us of another Lamp, that did continue burn- 
ing for 1 500 years, which was found a little before his time. 

8. There is a relation/of a certain Man, who-digging fomewhatdeep 
in the Ground, did meet with fomething like a Door, having a Wall on 
each hand of it 5 from which having cleared the Earth, he forced open 
the Door 5 upon this there was difcovered a fair Vault, and towards the 
father fide of it, the Statue of a Man in Armor ^ fitting by a Table, lean* 
ing upon his Left Arm, and holding a Scepter in his Right- hand, with a 
Lamp burning before him: * The floor of his Vault being (b contrived, 
that upon the fir ft ftep into it, the Statue would ereft it felf from his 
Leaning Pofture; upon thefedond ftep it did lift up the Scepter toftrike; 
And before a Man could approach near enough to take hold of the Lamp, 
the Statue did ftrike, and beat it to Pieces. 

9. Camhden relates in his defcription of Tor^Jhire, (peaking of the 
Tomb of Conflantius C Moms broken up in thefe later years, mentions 
fuch a Lamp to be found within it. 

10. In moft of the ancient Monuments, there is fome kind of Lamp y 
tbo of the ordinary fort t But thofe Perfons that were of greateft Note 
and Wifdonte, did procure fuch as fhould laft without fupply, for fo ma- 
ny Ages together. And, 

1 1. Pafscirollus tells us, that it wAs ufual for xht Nobles among the Ro- 
mans, to take fpecial care, in their Laft Wills, that they might have a 
Lamp in their Monuments. 

12. St. Auguftine tells us, that in the Temple of Venus was a Lamp that 
never went out, which he fuppofed to have been done, either by Art 
Magical, or by induftry of fome Man, who had put Lapidem Asbeftum > 
or the unquenchable Burning- Stone within the fame Lamp. 

Concerning thefe Lamps found burning in Graves, I wonder, (i.)How 
by the help of Art ( for Chy mifts fay this Oyl is made ofGoldJ Gold 
maybe refolved into a Fatty fubftance ! (2.) How the Flame (hould en- 
dure fo many years / (3- ) How within the Ground, all Air being ex- 
cluded. 
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Automatical. 



CHAP. I. 

Of the Nature and Making of Watches, Clocks, 

and ctber movements. 

TH E Precepts following are fuch as were by Sir . J**as M*or % 
Extraded out of a Manufcript of Mr, William Ougbtreds, by 
htm made for his Sons private life, he being of that Profeffion. 
The Great Wheel whereon the Fufie or String with Weights are fixed, 
divides the Nature of the Work in any Movement : Thar is to fay, All 
the Wheels and Pinions from that Great Wheel to the Baliance or Flj 9 
only prepare the Motion^ but the other way effeft it : la purfuancc 
whereof, two things are to be noted. 

i. The Fufie, and how many Turns it hath. 

2. The Number and Names of the W heels 9 Teeth and Pinions. 

4 

Example : In a Watch of Four Wheels : Suppofe the Numbers follow- 
ing to be the Teeth : 

Firft, The Qreat Wheel [Number 55. Teeth] Turning the Piniom 
[Number 5.] fixed to the fecond Wheel. 

Secondly, The Second Wheel [ Number 45. ] turning the Piniom 
[Number 5 J] fixt to the Contra* Wheel 

Thirdly , The Contrat Wheel [ Number 40.3 turning the 1 Pinion 
[Number 5,3 fixt to the Crown Wheel. 

Fourthly , The Crown Wheel [Number 17.3 having Odd Teeth, 
working upon the Pallots of the Baliance [Number 2.3 

Thus for Watches of four Wheels : But for Watches with five Whetls % 
there will be a Third Wheel before the Contrat Wheel. 

Fifthly, The Pinion of Report , fix'd to the Arbor of the Great 
Wheel [Number 4."] which lies hid betwixt the Plates in Watches, and 
turns the Hour-Wheel [Number 36.3 which carries the Hand about up- 
on the Face 5 divided into 12 or 24 Hours. 

For 
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For brevities fake, let 

M Stand for Movement, whether Watch or Clock? 

F ThefWjfc. 

A The Great Whee I 

a The Pinion of Report on the Arbor. 

E The Second Wheel. 

e The Pi**** on its Axis. 

I The C<w*r<i# Wheel. 

i ThePmiMoaits Jxitr. 

O The Crown-Wheel, carrying 

o Its Pinion oq its Axk. 

B The Dial Wheel carrying the Hand in 1 2 ^ hours. 

-T Time. 
t Turns. 

N Notches ; or Beats of the BaUance. 
Con. C^*wwwr s and Lingth in 7 we of the Watches going. 

The Work ftands both in Later t and Figures, as in the Example. 

« 
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0^5; 55 (» 
0E(g $) 45 (9 
<0 I (k 5) 40 C8 
O 17 Crown Wheel 

a Pi/to/. 

Where every Wheel is Divided by the Pinion it moves from , A the 
Gteat Wheel, to O the Crown- Wheel , viz. 55, by ,5 equal to n f 
equal to/ 5 — 45 69 5 equal to 8, equal to fc- But B divided by a 
gives 9, that is, B by *, equal to d. 

QiU L E I. 

TTTTHere/ n, g 9, 4.8, * 17, and 2 Pallats Multiplyed into each 
* * other fucceffively, produce 26928 equal to N 9 the Notches or 
£***/ made in one Turn oi the Great PVheeli And 26928 Multiplied by 
9, ii equal to 242352, the fie*** that are made in one turn of the Hand, 
whether 12 or 24-— Laftly, Divide 242352 by 12, it gives 201965 
the Beats in one Hour 5 and 20196 Divided by 60, gives 336.6,, the 
Beats in one Minute. All this is plain enougb t and is the foundation of 
the whole Work, and by it may be cafily found how many Turns any 
Wheel or Pinion makes for one Turn of the F*Jk or Hour-wheel. 

%&LU II. 

the &«*/ for one T«r» of the Great Wbeel t oiFnfie. 26928 

s to the fiMfrgoneki one Hour 20196 

So ip the Continuance of the Tirweof the FTrf chet going 16 ha 
To the Quotient of the HonrWbeel divided by s 9 the Pimon\ 

oi Report. • , 5 9 

Theft 
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Thefc Proportions holding, then any Three given (not of f he fame 
kind) you may find a Fourth. As by Example. 

To kgsow the Continuance of the Watches going, that hath 12 Turns 
in the Fufc, and 26928 Beats in one Turn, and 20196 Beats 

4 in an Htfur. Say, 
As the number of Beats of the Ballance in an Hour 

Is to the number of Turns in the Fujie, 
So is 12 Turns of the Fujie 

To the Continuance of Time of the Watches going. 

For 20196 : 26928 :: 12 : 16. 

But if it be demanded by the Beats, and the Time of the Watches 
going, to know the Turns of the Fufie : Then it will be, 

As 26928 : 20196 : 16 : 12. 

Or, if it be demanded what Quotient {hall be laid upon the Pinion 
of Report. Then fay, 

As 16 : 12 : : 12 : 9 •* 

Or, 26928 : 20196 

Note, That the fewer Beats are taken, the longer (hall be the Con- 
tinuance of the VVatches going at an Equal Time. 



%VL LM III. 

Concerning PENDVLVMS. 

THE 1 Spring in a Watch drawing harder at the firft, than at the la ft: 
And likewife in Clocks with Vf eights and Strings, there is added 
the weight of the String gotten every moment to the Clock. Weight 5 and 
for that no Motion can be Made by hand fo fit, but there will come 
fome unequalneft, as you may hear by the Beats either of Watch or 
Clocks To juften and regulate thefe inequalities , Monfieur Hugens in- 
vented the way of applying Pendulums to either, for which his name 
will be ever in venerable efteem. 

Pendulums whofe Vibrations are of the fame Degree and Minute, are * 
Equals or if they rife not above a Degree ; And the Squares of their 
Vibrations are in proportion to their Lengths : For a Standard or Rule 9 
the aforefaid Monfieur Hugens gives the length of a Pendulum that (ball 
Swing Seconds, to be 88 1 to the Porifian Feet, 864. The Englijb Feet to 
Paris Feet, by a Table of Sir Jonas Moors are, As 1000 to 1068, There- 
fore, As 864 : 88 1 :: 1.068 : 1089 : And 1.089 Multiplyed by 3, 
is equal to 3.267, *. *•> equal to Three Feet % Three Inches, and two Tenths 
of an Inch. 1 . • 

The late Honourable Lord Bruncker , and Mr. Hook. > found the 
Length to be 39 Inches, and .32$ Parts, which a little exceedeth the o- 
ther, and it may be was juftned by Monfieur Hugens Rule for the Cen- 
ter of OfiiUation : For \Aontqns Pendulum that fhall Vibrate 132 times 
in a Minute, it will be found likewife 8.1 Inches, agreeing to 39.2 Inches, 
Englijb : Therefore, for certain, 39.2 Inches may be called, TheVnU 
verjal Meafure 5 and relyed upon to be the neer Length of a Pendulum 
that (hall Swing Seconds every Vibration : With this Caution and 
Rule* . 
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As the length of the String from die point of the Sufpcnfion to the 

Centre of a Round- Ball, 
Is to the Radius $ . , 

So is Radius ' 
To a Fourth Numb #. ' 

Let r two Fifths of that fourth Number, be added to the former 
Lengthy for the Length of the Pendulum. Having this Standard. 

The next (^ U L B is this. 

THat the Lengths of two Pendulums, are in Proportion to the Squares 
of their feveral Vibrations 5 which will be equal to the. Zfotf/ of the 
BaOance 5 therefore the ffotf* that (hall be proposed in a Af**«fc being 
given; to be 50 j and it be demanded to give the Length of a Pendulum* 
The Analogy is, 

* ... 

As the Square of $0, viz. 2500 

Is to the Square of 66, viz. 3600, 
So is 39.2 

To 5 64, the Length required : For, . . , 

1 

As 2500 : 3600 :: 39. 2 : 56.4 

And if the Length be given, to fukTthe Swings or Beats in a Af***fe$ 

The Analogy is, %:<.'"', 

As the Altitude given, 

To the Altitude known, 
So the /?»<*re of the Vibrations known. 

To the fquare of the Vibrations required, 
■The fquare Root whereof is the Anjwer. 

■ 

And becaufe the two middle Terms ftand in all fucb Qtteftions, and 
will be always 141 1205 therefore divide 141120, by the /pure of the 
Swings in a minute, it gives the length fought .♦ or, by the length, it 
gives thejqitare of the Swings. 

And thus a Swing may be hang'd by any Clock* upon a Pin, fo that 
it may freely Vibrate to Regulate the «-*—'«—«- 

48)— 4 0* 
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54 6 (9 

31 



The Numbers of the Great Wheel 56. 

Its Pinion 4, turning the Hour-wheel 43. 

The grotf k?W turning z Pinion of 7, fixt to 
, TbeCrwjf W&eeJ 54,turning a Pinion of 6 Jaxt to 

The BaUance- wheel 2 1. 

The Quotients 8, 9. 21, and 2 Mulriplyed into each other, produce 
3024, Equal to the Beats in an hour : Becaufe the great wheel turns once 
in an hour. 

Other- 
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\ 

Othetwife ia, 8, 9, 21, 2, Multiply ed into each other, produce 
36288. — 12 ) 36288 (3024, and 60) 3024 (504 Bests in a Minute: 
And fas was (hewed before) the Length of the Pendulum will be 55.$ 
Inches. , 

Fix a Weight upon a Wyre, running into a Hod, thai (ball have 
four Feet 7.5 Inches belAw tiie Fin whereon it plays 5 and about a Foot 
(or above) a Wyfe beaten flat, With federal boles to fit to the Top df 
this Rod 5 and to a Vin placed upon the Ball an ce towards the back- 
fide, will regulate the MfitiaMcxc^tf^y&tt. 

For the Regulating the inequality of a Swing, when it may rife fome- 
fkn&frigh, fcrtetimts lower r TJiwc we two ways* cither by snaking 
the Line pky betwixt MroCktJv of a CjcUid, 4tsMooueiir flaga*/ hath 
abeded, whidh ifiay eafity bieffcded cb any Length of the Pendulum : 
©nSft, by not firffering (ke i> endsdnm to Vibrate above an Inch from 
its fettlement. 

Monfieur Hugens in his Book of Pendulum Clock* \ propofetb zVVatch 
about a Mom &/*& to eo 30 Hours, and to have tbefe Number*. 
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* 80-^8— (to 
£ 48 8-~f 6 
J_ 4 8 24(2 

O 15 

The Great Wheel 80, 6te which turns about in an Hour* and 
(hews Minutes s therefore for an Hour* Multiply the Quotients 10 6 
2, 15, 2, and they will produce 3600, the Seconds in an Hour (60 in 
60) is «qoai W> 3600* or Bc*tK Now the Third Wheel I turn about 
kroae Minute, for 10 in &i$ equal to 60, and carries a Plate divided 
|»to 60 Second ay and (hew* the Seconds ; And upon the Arbor of the 
Great Wheel, is 'fixed a Wheel, 4, turning another Wheel «, both of 
%o Teoth 5 and bath ttertiltog about in an Hour 5 the latter has on it a 
Pinion b of 6 Teeth, tbrrtifttg B 71 in 13 Hours. This Watch hath 
a Pully tyed to its Weight, by which you may pull it up , and not 
flop the Watch. The Pendulum plays between two Cheeks, part of a 
Cycloid. 

The next Queftion (fuppofing there be a Screw below, or above the 
Pendulum, to lift it up, or let it down upon a Square Brafs Rule, di- 
vided into Inches and Tenth PartsJ to know how many Minutes and 
Seconds every Tenth Part of an Inch will make the Watch go faffcr 
or (lower in a Day. , . 

I take the Pendulum which firings 'Seconds, whofe length is 3$«a f 
And then by the Logarithms I tfiake the following Table. 

♦ 
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III. 




39.2 



.587711 1 1.790988 

.588832 1 1.78037-8 
.589949 1.779819 



IV. I V. |> 



60.39 
60.31 
60.23 



.591065 

592177 



.593286 



1.779261 1 60.15 
1778705 J 60. 8 



i 



t 



1./78151 I 60. 

I -777597 * 59-92 

5*85 



•594393 

.595496 J 1.777046 

>9<>597 1776495 



59-77 



9.21 
7.26 
5.31 
336 f 

'•55 
1.11 



5-3 » 
7.26 



* 1 



•597695 1 1775996 j 597o 
.598790 I 1 77539'9 f 59-^2 J 9.21 
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The firft Col a mn in the T^&, has in th6 Middle the Length of 
Pendulum 39.2 Inches : Upwards it diminifheth one Tenth, zwi down- 
wards incresrfeth one Tenth, 

The Second Column, are the Logarithms of the Firft. 

The Third Column, are half of the Logarithms of the difference of 
thelf. taken out of the Logarithm 5.149588, which is, of the Hand- 
ing Number 141 1 20 aforefaid. 

The Fourth Column are the Numbers anfwering to the Logarithms in 
the III. w ' ' ■ ' 

* 

The Fifth Column are the Minutes and Seconds that thofe Augmenta- 
tions or Diminijbings will caufe in a Day 5 and are obtained by Mul- 
tiplying 24 in 60, which makes 1920 equal to the Minutes in one Day, 
by the Decimals above or under 60". which work may be eafily done, 
for any length of a Pendulum. ' 

^ U VB IV. 
, Of finding out fit Numbers for the Wheels and (pinions. 

i,A NY two Fra&ions whofe Terms are proportional perform the 



lame Motion ; 

t s 

At 9 $6 45 ($3 
1 » 4 , S 7 



2iA*» j 



i 



The upper for the Wheel, 

The lower for the Piqipn. . 
' 2. If it be, As one WJieel, to one Fmiofl, 
So is the Produft of many Wheels, 

To the Pcoduftof many Pinions.* And both will perform the fame 
Motion. . . , 
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1440 36 8 5 

So—- is equal to —in — in 
29 28 s x 



Example. 



9 « 



38 
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gtf" 8 50 1440O 1440 

And — in —in— it equtl «>; — cqqal to — 
4 7 10 280 28 

And it matters not in what Ordfcr the Wheels and Pinion are fet, or 
which Pinion (lands under every Wheel. 

3. Thefe Fadors 36 in 8, /. e. a88 f may thus be varied, 
w*. Divide them by fuch Numbers as will Meafure them, 
and Multiply the Quotients by the Alternate Divifors : The 
Produd of thefe two laft Numbers (hall be two to the 
Prod aft of the Fa&ort given. For 36 in 8 is 288 : Equal 
to 9 in 3 2 , equal alfo to 2 88. 

4. If fit Numbers cannot be had by any of the Three former ways, 
you muft feck fome Ratio, as neat as poffible, in this manner. 

As one of the two Numbers 

U to the other 5 
So is 360, 

To a Fourth Number : 

Divide thb Fourth Number, andalfo 360, by 4, 5, 6,7, 8, 9, to, 
12, 15, or which of them bringeth the Quotient near eft to an ltitiger— 
4* if the two Numbers be 247 end 170, (which are too great to be cut 
into Wheels J and yet cannot be reduced into lels, becaufe they hare 
119 greater Common Meafare than Unity : S*y therefore, 



170 : 147 
147 : 170 

360(45 






360 : 3 1 14 w 
360 : 4164 

3<5oC4S 
416C52 



360(60 v 



Wherefore, For the two Numbers 147, and 170, you may take $2 
and 60—39 *pd 45^—45 «ud 52. 

» 

%U IE V. 

THe Diameter, or Circumference of any Wheel being given, Jn Inches 
and hundred parts of an Inchjand the Number of Teeth it fc divided 
into 5 to give the Diameter, or Circumference of a Lefler Wheel or 
Pinion, with a number of Teeth given, (hall exa&ly agree with the 
- Teeth of the Greater Wheel. 

Example. The Great Wheel bathOoe Inch Diameter, and 50 Teeth * 
The Leffer Wheel or Pinion 10 Teeth, fay, 

As 7 t 2* :; 1 : 3.14 
And Again 

As 50 : 3.14 :: 10 : 63 Ferfc 

For the Circumference oi the Vinton, whofe Diameter will be .2 
Tenths of an Inch. 

RVLB 
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TO give Numbers to a Watch that (hall have a fwift Train, about 
20000 Bw// in an H<wr,that may hmeTurns about the F*/fc,and go 
16 Hours s and the Number of the Crown Wheel 17. 
Say (by RULE It) 

As 12 *• is to 16 :: So is qoooo : to 26666, the Beats for one turn 
of the Fnfie •• And becaufe f by RULE L) 26666 is equal to all the 
.Quotients Multiply ed together into 17, and into 2, that Number be* 
ing halvd is 13333, anc * that again dividedby 17, gives for the^jatf- 
*»* 784, which being broken into Three Numbers, which Multiplyed to* 
gether, will be 784, or near to it 5 let them be 11. 9 and 8, which 
Multiplyed into each other, are 792 : Then 792 m 17 in 2, are equal 
to 26928, And then fay, 

As 16 : 12 :: 26928 : 20196, the Beats in one Hour. Alfo, 

As 16 .• 12 ':: ia : 9. - 



Laftly , By thefe thjee Quotients aflured 
1 1, 9 and 8 , find out the Three Wheels 
and Pinions, by taking the Pinions as you 
dqfire , as is done in 'the Mar gin e. You 
may try feveral Experiments, to make the 
Watch go Longer , by altering the Beats and 
pinions of Report. 
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E X A M P L & Of a frM. or W*fc* P^^f? ? 8 ° a J*H ft* 
£»& D«m) with this Owfer .- That the Ballance Wheel, or that which 
moves the Pendulum, may go about in a Minnie, with an I»<fe* tofheW 
&<*»<&: That the Great Wheel may go about in 12 Hours : And that' 
the Wheel next it may go about in One Bout to (hew Minutes. 

Firft, Find how many Seconds there are in is Hours, by Multiplying 
iain 60, equal 1043200, and thtfeare the Beats that (hall be in 
one turn of the Great Wheel Thefe are double, becaufe there are two 
Swings to one loothoi xhtBaUance Wheel', The half of 43200 is 21600* 
Now the Ballance Wheel muft needs be 30 h Divide 21600 by 30, the 
Quotient will be 720, which is to be broke 
into Three Quotients, whereof the firft muft 
jieeds be 12 for theT<**£ of the Great Wheel-, 
Divide 720 by it, the Quotient is 60 for the 
two Quotients remaining, which may be either 
10 and 6, or 5 and 1 2, or 8 and jy, which 
laft let ftand, and then the Work will ftand 
as in the Margine, thus : And the Pinions to 
be taken as you pleafe, to be all 8, the Wheelt 
muft be 96, 64, and 60 * fo then the great 
Wheel will go about in 12 hours 5 the fcond 
Wheel in an Hour, and the Ballance Wheel in 
a Minute, as was dented. 

I 2 
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8 RECREATIONS 

K U L E VH. 

Of giving particular Motion to any Movement. 

T He Number ,of a Motion is the proportion that it bears to one Turn 
of the Hour Wheel, or the Pinion of Report^ from whither foe- - 
ver i^ be taken, Which Proportion being broken into Tvto or Three 
gwtients, will (hew the ??£&// and Pinions^ as if you took it for the 
Beats of the Ballance. 

A N O T E Concerning Time. That which is ordinarily called 
The Hour cf the Day : You «c to confider this in the length of Days y 
which are twofold, diftinguifhed only by the Revolutions of the Earth 
or Sun. The Fir ft is the Syderial Day, where any fixt point or points 
of the Earth in the fame Meridian or Azimuth, returns from any Star to 
the fame again. The Second is the Solar Daj, where the fame Meridian 
of the Earth Returns from the Sun to the fame agaro: Neither of thcfe 
two are the true Equinoctial day : Indeed, the Syderial is infenfibly«the 
fame, if it be but for fome (mall fpace of Time y the Difference being on- 
ly fome Fourths and Fi/i/i/ of a degree flower in a Day^ but the Solaris 
notably Longer than the other, viz. By 3Minutes t 56 Seconds, 53 Thirds, 
19 Four hs of Time in a D*/ 3 and from hence the Length of an Hour 
h generally accounted. Therefore to fit the Pendulum of a Watch or 
Clocks to this oWar D<y and Hour : 

I. By the Revolution of a Fixed Star to the fome point again, after 
one or more Revolutions, ("which you muft curioufly Ohferve by fixing 
your Eye to a Point :) If the Motion for one Revolution want 3 Minutes 
56 Seconds of 2 4 hours 5 or for Two 7 Minutes 43 Seconds 5 for Throe 
40 Miumes 39 Seconds, Sec. Then doth your W*fd&or Clocks go true to 
the Equallot Middle Motion of the Sun 5 if other wife, the Pendulum ** 
muft be altered to make it go to. 

IL By a Sun Dial, which though it be made never foexaft, and your 
^ Motionfo too,yet there will be a confiderable difference after fome D^cx, 

* nay, even in one Day : All which falls out by reafon of the Inequality of 

Natural Days* And this inequality is now at laft fetled and demon ft rat- 
ed by Mr. William FlamSed : A Table of his for this Equation for eve- 
ry Day in the year, I have here inferted: And although it be not the ve- 
ry fcme every year, yet this (being for the year. 1693) will fufficiently 
fervc for any other. v 

OfthefollowingT ABLE of Equation of Time ani its Ufe^ 
How hereby, td 'Regulate a. true made 'Pendulnm Clock or 
Watch, fhming how much it ought to dtjfer from the fame 
Sun Dial. 

THe following Table (hews the Equation of Time in Minutes and Se- 
conds (as the Laters*M and S, at the head of each Column denotes) 
for every day of the year, having thefe Words in the middle of each 
Column 1 Watch too Fa ft, or Watch too Slow: And is of excellent Ufe, as 
appears by this which folio ws out of my loving friend Mr.' George Park?* 
in his Englijh Mercury for the Year 1693. - 

Not- 



AV r MAT I C At. 

i 

* * • * 

Noi^vithftanding, all perfons generally conclude, that the Sun by his 
Motion (hews, the appart*tf time of the Day^ which is true, and that a 
South Sun always makes 2W#, or 12 a Clock 5 yet this Southing of the 
Sun, or the fpaoe of time from one Noon to the Next, is not equal, but 
longer or (horter, according to the Sum poGtion in his Elipfis 5 fo that 
it is knpoffible for any Click, Witch or Movement whaffoever, to keep 
' Time therewith. For this EUafoo , many perfons that are furniQied 
with excellent Movements many titties blame the Maker of them, when 
the Errors lie where they are not capable of difcerning: For if a Clocks 
truly Retfified) be fet by the Sun, and kept going a Year, and at the 
Year* end, agree exattly again with the Sun 5 yet in the interim, it 
would be fouud, at feveral, times, to deviate confiderably 5 and be 
fotpetitnes too Fatf\ and at other times too Slow. The Reafon of this 
Difference is : The Clocks meafures Time equally , but the Sun un- 
equally 5 the Quantity of this Difference is, as before expreft : As 
thus. 

Admit on the fir ft of February I would fet a Clock, to (hew the equal 
time of the Day, I look in the following Table againft February the 
.F/rff, and there I find 14 Minutes, 48 Seconds, with the Words, 
Watch too Fafi % which informs me , that I muft fet my Clock fo 
much fafter than the Time given by a Sun-Dial, and then, being 
kept going, it will by the Firft of Match be but 10 Minutes too 
Faji\ md on April the Third, the Clock, and 5V» will agree toge- 
ther exaftly : Afterwards , the Clock, will begin to be Slower than 
the Sun % as you may fee by the Table. 
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'Thus by knowing the Equal Time, you may at any time (by help of 
this Table ) know the Tnwor Apparent Time t For, Look againft the 
Day of any Month, and find the JEquathn, which if it be notch too 
faff 5 then fubftraft that Days Mquathn from the time given by the 
Clach\, and it- will be the AppareatTime ,* And if if lie Watch too flew, I 

then,, contrarily, Add xhe Jliquatiott to the T/»< fignificd by the Cfof£, 1 

end you have your defire. ; 

. But in thertght managing of a Clock or Watch, it ought, always, to 
be examined by the fame Sun-Dial it was Jet fy, and at, or near, the 
Hour too, for there is often difference in Sun-Dials; And withal, not 
to 5et xhvClock by the$»» early in the Mornings or late in the Afternoon^ 
for then thr fhadow on the Dial is not the true Time of the Day, in 
regard the Sun bath then confiderable RtfraBion, which makes the Sun 
appear higher in Altitude than really he it, and the nearer the Hori%on 
the Greater \ So that the Time given by the Sun is later in the Morning 
then truth, and the contrary in the Afternoon. Therefore, Toob&rve 
the true Time of the Day, let it be always near Noon,, ii it be a South, 
or an Horizontal DUl that you make ufe of: But if it be a Quadrant or 
other Inftrumental Dial, wbichgive the Bottr bydependance ontheSw«V 
Altitude, it ought to be done with great niftfy, and never after Ten in 
the Forenoon, nor before Two in the Afternoon-? in regard the Sun be- 
tween the (lours of io and 3, varies not much in Altitude, 
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RECREATIONS 

Hiftorical. 

Of the Meajkres ^ and Proportion of the Members 
of Mans Body. 

Proceme; 



MA N ( faith the PhilofopherJ is the Meajure of all things : 
Ftrfi, Becaufe he is the mo&perfcS Body. 
Secondly, For that (In effect) our ufual Meafurei, have ta- 
ken their denominations from Humane Bodies, As the h : eoi, 
the Inch, the Cubit, the Pace, &c. 

Thirdly Becaufe the Symetry, and Goncordancy of the Parts of Man's 
Body is fo admirable; That all Magnificent Buildings, as of Temples, Co- 
lumns, &c. are in Come Meafure, Fathioned arid Compofed after Mian's 
Proportion. 

. Fourthly, For- that Architects do referable the feveral Members of a 
Vorinthean and other Columns, to the Members of Mens Bodies : As Vi- 
truvius in his Third Book : And Albertus Durens hath writ a whole Book 
uf the Meajkres of Man's Body, from Head to Foot ; of which fome 
follow : ■ 

i. The Height of Man, is equal to the diftance, from one end of the 
Middle Finger to the other, the Arms being exwnded to their full length. 

2. If the Legs and Arms of a Man, be extended Salteir wife, or as it 
is uliully termed. making a St. Andrew's Crofts If one foot of a pair of 
C&apajfkt were placed upon the Navel of the Belly, and the other turn- 
(u about, it would juftly touch the Toes and Fingers of the Man fo ex- 
tended. 

3. The breadth of a Man from one fide to the other, the Breafl, the 
Head, and the Net fa make the fixth partof all the Body. 

4. The Le/jgtb of the Face and Hand are equal. 

■ 5. The Thkknefs of the Body, taken from the BeZTp to the Back., is 
the A T /»f6'partof the whole Body. 

6. The length of the Brow, the length of the Nofi, the fpace be- 
tween the Nofi and the Chin, the leng;h of the Ears, the great nefs of 
xhtiThumb 5 are all of them equal one to the other. But 



HISTORICAL. 

But bcfides thefe Sytnetrici of the Member* of Mens Bodies, I will 
hereiafcrt, 

The Defcription and Meafures of all the Principal Parts of Mans Body, 
as they are fit down by Leon Baptifta Alberti, Reduced to all our 
Englifh Meafures ; In Feet, and Hundred parts of a Foot. 
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The Infiep of the Foot, . 
Ankle- Bone, on the out- fide of the Leg, 
Ankle-Bone, on the in fide of the Leg, 
Recefs which is under the Calf of the teg, 
Recefs which is under the Relieve of the Knee-Bone 1 
within, J 

Mufcle on the out-fide of the Knee, 
Buttock? and Tvjlicles, 
Os-Sacrum, 
Joynt of the Hips, 
Navel, 
Waji, 

Tets, and Blade- Bone of the Stomach, 
Part of the 1 broat where the Wcezle Pipe beginneth, 
Knot of the Neck,, where the Head is fet on, 
Chin, 
Ear, 

Roots of the Hairs in the Forehead, 
Middle Finger of a Hand that hangs down, 
Joynt of the WV//2 o( the (aid Ha««/j 
jfo/»< of the Elbow of the faid Hand, 
.fVigheft Angle of the Shoulder, 
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72e Amplitude or Largeneft of the Parts, <*»J Meafures 
Right hand to the Left. 

Greateft breadth of the Foot, 
Greateft breadth of the Heel, 
Breadth of the fulleft part beneath the jettings out 

rhe Ankle-iBonej, 9 

Recefs, or faling in above the Ankles, 
Recefs of the Mid Leg, under the Mufcle or Calf, 
Greateft thicknefs of thed^i 
Falling in under the Relieve of the Knee-Bone, 
«| Greateft breadth of the Knee-Bone, 
Falling in of the Thigh, above the Knee, . 
Breadth of the middle or biggeft part of the Thigh, 
Greateft breadth among the Mufcks in the joynt of the"! 
Thigh, J 

Greateft breadth between the two Flanks', above the ( 

Joyntsof the Thigh, 5 

Breadth of thelargeft part of the Breafi,, beneath the? 

ArmPits, J 
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RECREATIONS 




Breadth of the Urged part between the Shoulders, 
Beneath the Neck, , 
Breadth between the Cheek/, 
Breadth of the Palm of the Hand % 
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The Breadth and Thicknefs of the Arms, differ according to thefivt- 
ral motion* 1 hereof 5 but the mofi common are thefe following: 

Breadth of the Arm at the Wrifl,- o 23 

breadth of the Brawny part of the Arm^xxndcr the Elbow, o 32 

H ^Brtadth of the Brawny part of the Arm above, be-Y 

tween the Elbow and the Shoulder, j ° 



40 



The Thicknefs from the Fore- part to the Hinder part* - 

The Length from the Great Toe 9 to the Heel, 1 

The Thicknefs from the Inftep, to the Angle or Corner of the. 

Heel, /J? 

The Falling in of the Infkp\ o 

From the falling in under the Calf, tq the middle of the Shin, o 
The out-fide of the Calf of the Leg, 
The xmt- fide of the Pan of the Knee, 
The thicknefs of the biggeft part of the Thigh, 
From theGenitah to the higheft Rifing of the Buttock/, 
From the Navel to the Reins, 
The) thicknefs of the Wafle, 
From theTeats, to the higheft rifing of \)fc Reins of the Bdc^, o 
From the WheezXe pipe, to the kf*rt or joyntureof the Z^?^> 9 
From the Forehead* to the hinder part of the Head, o 

From the Forehead to the Ao/e of the Ear, o 

The thicknefs of the Arm at the Wrift, o 

The thicknefs of the Brawn of the Arm under the E/£<w, o 

The thicknefi of the jBm»« of the Arm, between the Elbow ^ 

agd the Shoulder, " 5 

The greateft tbicknefst>f theHa*^ o 

Theihicknds of the Shoulders, a 
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By means of thefe Meafuies it may eafily be computed what propor- 
tions att the parts and Members of the Body, have one by one to the 
whole Length of the Body 5 and what Agreement and Symetry they 
have among themfelves * as aMo how they vary or dificp one frotp aoo- 
tber h which things are moft fit to be known to Painters and Carverr 
especially : Nor were it from the pur pot to particulate how the Partr 
vary and alter, according to the icveral geftures incident to humane Bo- 
dies, as, whither they be fitting, or inclining to this or that fide. But 
we (hall leave the more curious difquifition into thefe things, to the di- 
ligence aad induftryof our Artift. 
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HISTORICAL. 



CHAP. I. 
Of Men or Giants, of Trodigiow Statures. 

HAving (before in this Book) given you a perfcft account of the 
Dimcnfions of Mans B»dy, according to every Part and Member 
thereof, that is, of iucb a Body as the generality of Men and Women are, 
not extraordinary TaB, "thick., or Dwarfijb, but of a middle and come- 
ly Stature* I (hall now give account of fame Monfirons Giants, which 
Bifiory makes mention of : 

i. We read in the ^dChapter of Dentrinsmy, of a Giant called Ogge, 
' of the Town of Rabatb 5 who had a Bed of Iron which was Nine Cu- 
bits long, and Four Cubits broad. 

a. In the ijxhCbafter of the ift Book of the Kings, there is men- 
tion of Goliab, whole height was a Palm of fit Inches, which is more 
than Nine of our Engtifb Feet* He was Armed from Head to Foot, 
whole Curnat, Launct and other Armor which he wore, did Weigh, of 
our Weight, at the leaft 500 L 

- 3. In the time of the Grecian Wars, after a great overflowing of the 
Kiver*, Satin** reports, That there was found upon the Sands tbeC«w- 
cafe of a Han, whofe length was 33 CnbHs ; ( which in our meafure is 
49 Foot and a half) a prodigious Carcafef For (according to the fore- 
going Proportions) his Face (hould be five Foot in length, 

4. Pliny reports. That after an Earthquake, a Mountain being cleaven 
thereby, in it was found a Body Handing upright, which was 46 Cubits 
nigh* fome report it to be the Body of Orion, but whofe Body foevcr 
it wis, it mult be Monftrous 5 for what can be thought of a Hand to 
be (even Foot, and his Nofe two Foot and a half long. 

5. Plutarch reports, in the Life of Scutari**, That in 1 
Town 5 That becaufe Seutoriom could not believe wl 
reported, caufed a Sepulchre to be opened, and four* 
which contained <$o Cubits in Length • according to v, 
be fhould be 15 of our Feet in Breadth, his Face c 
Thumb 3 Foot 5 which is ncer as big as the CoBojtus at khodes. 

6. It is reported by Sympbork Campejks, That at the foot of a Moun- 
tain near Jrepane, in opening the foundation of a Houfe, they found a 
Cavern which was found a Giant 5 which held in his hand a great Po/2, 
like the Mafc of a Ship * and handling it, it moldrcd all into Duft, 
except the Bones which remained, ana were of fo vaft a bignefc, that 
the Head would hold 5 Quarters of Corn 5 by which proportion, hit 
Length (hould be 300 Foot, the length of his Face 30 Foot, and bit 
Nffje 10 Foot. 

7. Jofiphns Ancofta, in his Italirn HiSiory reports, That at Pent waff 
found the Bones of a Giant 1 9 Foot high : And other Hiftories are full 
of the DcTcription of Giants of 9, 10 and 13 Foot high. 

Ear iia 
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8. In the 58 Olympiad, by the admonition of the Oracle^ the Body of 
Oreftes was formed at Tegaa by the Spartans % . and v^euoderftand ( lakh 
Solinus) that the juft length of it was 7 Cubits, that is, of our Meafure 
10 Foot and a halfc % 

9. In the Senate Houfe at Lucerne^ in the year 1584, 1 was (hewed 
* at Af^k* 1 * 1 m y Author *) the fragments of fome Bones of a prodigious 

j^/j^J* grearnefs * They were found hi a Cave atar the Monaftery of Reidetr^ 
585- under an old Oak which the Wind had then blown down : When 1 

had confidered them (faith hej though they were wafted, fpunged,and 
light, I obferved that they anfwered (though the Skull was not there) 
to the Body of a Man, and wrote upon each of them what they were, 
as the loweft Bone of the Thumb, a Cheek Tooth, the Shoulder- Blades, 
a Heel bone, and many others, all which differed nothing from the 
Bones of a humane Body. Tbefc Bones I compared with a Skeleton of 
my own, and caufed an entire Skeleton to be drawn of ftxcb grcatnefc, 
as all thofe Bones would have made, if they had been whole and toge- 
ther •> and it amounted to foil 1 9 Foot in height. 

10. Walter Par fans an Engijh-mm) born in Stafford/hire^ he Was put 
Apprentice to a Smith, and grew fo tall, that a bole was made for him 
in the ground to ft and in up to the Knees, to make him adequate to 
his fellow Workmen : He was afterwards Porter to K. James the Firth 
He would make nothing to take two of thetalleft Yeomen of theGuard 
(like theGizard and Liver) under his Arms at once, and order them as 
he pleafed. 

1 1. WiBiam Evdns born in MonmoHtkftKre^ and nay jaftly be count- 
the Giant of our Age, for he was foil 7 Foot and a half m bright: 
He was Porter to King C hart e* the firfV, and facceeded WOtom-Ptrfi** 
in his Place, and exceeded hiA> in the height two laches 5 but not fo pro-* 
portionable in all the parts of his Body as Parfpnsvjas. 



G H A P. II. 

Of Dwarfs and Pigmies ; or Meh and Women of 
lower then ordinary llatwre. 

i. TOlja, the Neice of Auguftws, bad a little D warfifh Fdlow called Ca- 
y nopus, whom (he much efteemed, he was not above 2 foot and 5 
inches in height 3 and Andromeda, a freed M*id of Julia, was of the 
fame height. . / 

2. Two Gentlemen, both Knights of Rome, as Marcus Varvo report- 
eth, viz. Marins M^ximas and Marcus Tultiux, were dither of tbem but 

a Cubits high, that is 3 foot. 

3. Nicepbolus in his Ecclefiaftical Hiftory, faith, I faw one John dt 
Eftrix of Mechlen, when he was brought through Baftl to the Ddke of 
Parnta, then in F Under ^ Anno 1592 ; He was 3 5 years of Age, he had 
a long Beard, was perfeft and ft reight in all his Lunbs, and was but 3 
foot high 5 he could not go up Stairs, much lefs could he get upon a 

r Form 
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Form, but was always lift up by a Servant : He was skilled in Thre« 
Tongues, ingenious and induftrious, and with him (a while J I played 
at Tables. u . . ■ 

. 4. There was a Dwarf at Wartemberg, at the Nuptials of the Duke of 
Bavaria: He was Armed Cap a* Pee, Girt with a (ho? t Sword, and a 
ihort Spear in his hand 5 He was put into a Pie, which was fet upon 
the Table, at la ft, railing the Lid* he ftepped out, drew Jiis fword,and 
after the manner of a Fencer, traverfed about the Table. 
.. 5. Mtr cut Antonius had one Sjfypbus a Dwarf, of a viyid Wit, aud 
yet was not full Two foot high. iV 

6. I faw ((lith my Author") in the year 16 10, one Jwn Ducker>ar> *Piater.dt>f. 
Englijb Man, (whofe Pifture I have by me, drawn at full length) he ^M-M 8 »• 
was about 40 years of Age } he had a. long beard, and was only 2 foot 

and a half hi^h > of ftreight and thick Limbs, and well proportioned. 

7. Auguffut Ctfar exhibited in his Plays one Lucius, a Young Man 5 
he was not full 2 foot high > and (faith Havtfiui) he weighed not full 
17 Pounds 5 and yet he had a great and ftrong Voice. 

8. Cbaracus was a man of exceeding fmall ftature, yet wa4 he the 
Wifeft GouaccUor that was about Saladine % that great Conqueror pf 
ihcEaft. 

9. In the year 130$ TJladiJldus Cabitalk f called the Pigmy King of 
Poland) Reigned* and Fought more Battles, and obtained more glori- 
ous Vi&orks therein, than any of his Long Shanked Predeceffors. {Vir- 
tue rtfufetb no Stature] But, commonly, Vaft Bodies, and extraordinary 
Statures, have dull, fottifti and leaden Spirits. 

* 1 o» C*r<Ai* reports, That he faw a Man in Italy r at fall Age, not above 
a foot and half high carryed about in a Parrots Gage, 

1 *♦ There was a FrencH Man, of the Country ofLamofin^ of about the 
fame height, with a formal Beard, who was (hewn in a Cage for Mo- 
ney, at the end whereof was a little Hutch into which he retired 3 and 
when the Affembly was full, he would come out and play upon an 
Inftruoient. 



CHAP. I 

t 

Of Monfters- > and other 'Perfom, as have made en- 
trance into the World in a different ipanner from 
the reft of Manfynd. 



I T\Uc*non relates of a Monfter which had only pne Body below the 
_0 Navel, but above, two different ones 5 when any part below 
the Navel was hurt, both the Bodies above participated of the Pain j 
if above, that Body only felt it that was hurt. Thefe two upper Bo- 
dies would fpmetimes quarrel, and one Dying, the other Pined away 
by degrees : It lived 28 years, and could (peak feveral Language^ 
and was taught to play on a Mufical Inftrnmcnt 

II fa 



6 RECREATIONS 

fit. In the year 1538, there was Born one who grew up to the 
Stature of a Man 5 he was double as to his Head and Shoulders, fo that 
one Face flood oppofite to the other : Both were of a likends re* 
fcmblirig each other both in Beard and Eyes : They had both' tbtf 
fame Appetite, and both Hungred alike : The Voycc of both was d- 
moft the fame 5 and both Loved the fame Wife. 

III. Jtbannes Naborowskj* a Noble Vdonian y had fcen in his Coun- 
try of BafiL, two little Fifties, without Scales, which were brought 
forth by a Woman, and as foon as they came out of her Womb/* did 
Swim in Water as other Fifties, 

IV. Not longfincein Elfingorn lived a Woman of good quality, who 
by her account drew near to the time of her delivery, and fo provided 
all things neceffary: But in her laft Month, her big Belly feeffled to be 
much fallen. Her time of Travel being come, and the ufual Pains of 
Labour going before, (he was delivered of a Creature very like unto a 
Dormoufe of the greater lize, - which fto the amafement of the Women 
then prefent) with great celerity fought out, and found a hole in the 
Chamber into which it crept, and was never feen after. * 

V. In the year of our Lord 1639, at ^mr*/ we read of a tnarve- 
loife Example of a Woman, who having often before been delivered of 
Humane Births 5 and again Big, and after ftrong labour was delivered 
of Two E%gs: TVis Woonns name was Anna % the daughter ofAmum- 
d*s, and Wife to Gndbrdndns ErUndfomus^ who already had been Mo- 
ther of Eleven Ghifdreri. This Anna, in the year 1639, Apr. iy. and 
in the Evening of the (anftte day, was delivered of an Egg, in all refpelb 
like that of a Hen, which being broken by the Women then prefent 
they found that in the Tolk and White thereof there Was no difference 9 
but anfwered dire&ly to a common Egg. Upon the i8chday of Apriil 
about noon, in the pretence of the fame perfons, (he was delivered of 
another Egg, in all refpe&s like tjie former. This fecond Egg was feat 
to Dr. Olaus Wormius, to the Univerfity, in whole Study it is refervcd 
to be feen of fuch as (hall defireit. 

VI. In theyear of our Lord 1 576, upon the 27th day of December, 
One Ann Tromperin about 30 years of Age, was delivered of a Boy and 
two Serpents. This Woman (faith Cajpar Banbinus, in his Hiftory of 
France) told me upon her faith, that in the fummer before, in an er- 
tream hot day, (he had drunk of a Spring in the Grove called Brndetbolk^ 
adjoyning to Bafil % where (he fufpe&ed that (he had drank of the fperm 
of Serpents 3 (he grew fo big, that (he was fain to carry her Belly in a 
Swathling-band The Child was very Lean, the Serpents were each of 
them an Ell in length, and thick as the Arm of an Infant, both which, 
alive as they were, buried by the Midwife in the Ghurch-Yard of St. 
Elizabeth. 

VII. The Concubine of Pope Nichclas the third was delivered of a 
Monfter which refembled a Bear. Mertin the 4th, his fucceflbr,entertain- 
ed the fame Lady, and fearing that (he (bould bring forth other Bear- 
whelps 3 be caufed all the Painted or Carved Bears about bis Palace to 

be 
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be expunged or removed : For this Pope was not ignorant how the 
{ha pes and Pi&ures which are conceived in a Womans imagination at the 
time of conception, do remain imprinted in the Body of that which is 
conceived. 

__ ^^ * 

VIH. At Tertoghenbofcb^ a City in Brabant, upon a folemn Feftival, 

fome of the Citizens difguifed themfelves infeveral habits^ibme like An- 
gels, fome like Devils, to augment the^fpprt. One of thefe (whoa&ed a 
Devils part, ran home to his houfe in his Devils fhape, took his Wife, 
threw her upon a Bed, faying, he would get a young Devil upon her 5 
he was not deceived $ for of that copulation, there was born a Child, 
fuchas the wicked Spirit is Painted,which at his Coming into the World, 
began to run and skip up and down the Chamber. 

*• • 

IX. In the Little Town of ^nero % amongft the Subalpines, upon the 
17th day of January 1578, An honeft Matron was there delivered of a 
Child which had upon its head 5 horns, like to thofeof a Ram : From 
the upper part of his Forehead there hung backwards a lopg piece of 
Flefh, that covered moft part of its Back, in form like a Woman* Head- 
lace.* About its Neck was a double row. of Flefti like the Collar of a 
Horfe. At the. ends of ltd Fingers were Claws, like to thofe Tallons of 
Birds of Prey. It* Knees were in the hinder parts of its Legs : Its Right 
Leg and Foot were of a (tuning Red Colour 5 and the reft of its Body 
all Swarthy : It came into the World with fuch a great Cry, that it 
affrighted jhe Midwife and the reft of tht Women there prefent— This 
Mjniter was fent for by Subalginns to his Court to be (ten of him and 
his Courtiers. 

Xr In Lefi*a> the biggeft Jfland in the Adriatic^ Sea, there was born a 
M')nfter : Below the middle part whereof, there was but one Body ; and 
above the middle there were Two Living Souls 5 each feparated from 
the other, with feveral Members 5 their Heads being both of one big- 
neft Y but different in Fhifiognomy : The Belly of the one joyned to the 
pofterior parts of the other 5 and their Faces looked both one way, asif 
the one hid carried the other on his Back 5 for he that was behind 
would often lay his hands about the Neck of the other; Their Eyes 
were exceeding big, and their Hands, Thighs andLeg9 greater than thofe 
of an Infant of three times their age, which was but 36 days : The Excre- 
ments of both iffued forth at the! fame place : Their Feet Were round 
^nd cloven, like thofe ot a Camel: They received their Food with an 
infatiable defire, and continually mourn'd with a pitiful noife : When 
one Slept the other waked: The Mother bought that Birth with the 
lofi of her life, and the Mongers died foon after- This was (hewn tp 
Litbgoe in his Travels by a Venetian, the Governout of that Jfland. 

« 

XI. When Fulvius Flaccus was Confiil, there was born in Rorie of a 
Maid Servant, a Monfter : It had Four Feet, Four bands, Four Eyes , 
Four Ears, and Two Members of virility. 

XII. A Woman in Prague being with child was caufed to hold a 
Calf while it was kill'd, and (landing by while it was opened, at the 
felling of the Bowels (he kit a commotion within her : and foon after 

Wan 
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was delivered ofa Boy, whofe Liver, Inteftines, Stomach and Spleen, 
with the greateft part of the Mefentery hung out beyond the Navel. It 
lived but a few Hours. 

XIII. At Cracovia, (faith Lycoftbines) in the year 1543, there was 
born of Noble Parents, a Monfter with Flaming and Shining Eyes} the 
Mouth and Noftrils were like thofe of an Ox, it had long Horns, and a 

% Back hairy like a Dogs: It had the Faces of Apes in theBreaft where the 
Tets (hould (land : It had the beads of Dogs upon the two Elbows,andat 
the whirl- bones of each Knee looking forward: It was Splay footed 
and Handed: The Feet were like Swans Feet : It had a Tail turned up- 
wards, that was crooked backwards, and about half an Ell Long. It lived 
but Four hours from the birth of it:, and neer its death it uttered thefe 
Words 3 Watch y For the Lord your God comes. 

XIV. At St. Lawrence in the Weft Indies in the year 1573, there was 
a Monfter born, Which (befides the horrible deformity of its Mouth, 
Ears and Nofe 3 had two horns on the head, like thofe of young 
GoAts 5 long hair on the body 5 a flefhy Girdle about the middle, dou- 
ble ; ft ocb whence hung a piece of Flefti like a Purfe, and a Bell of Flefh in 
his left band like thofe the Indians ufe when they dance 5 White Boots 
of Flelh on his Legs doubled down. In brief (faith my Author, Dr. Hen- 
ry Moor^ in his Immortality of the Soul, P. 173.) The whole Shape was 
horrid and diabolical 5 and conceived to proceed from fome Fright the 
mother bad taken from the Antick Dances of the Indians 3 amongft 
whom the Devil himfelf does not fail, fbmetimes, to appear • 

XV. Upon the ijthot 08 ober 1637, At Bofton in New England^ 
one Miftrels Dyer was delivered oi a Monfter which had no head 5 the 
Face was on the Breaft ; (he Ears like Apes, grew upon the Shoulders $ 
the Eyes and Mouth ftood far out ; the Nofe hooking upwards 5 the 
Breaft and Back full of Prickles 5 the Navel and Belly where the Hyps 
(hould have been ; inftead of Toes, on each foot it had three Claws 5 
upon the Back it bad two great holes like Mouths 5 above the Eyes it 
had Four horns 5 It was of the Feminine Sex. The Father and Mother 
of this Monfter were both great Familifts,faithmy Author, Clarify Miror % 
pag.249. 

■ 

As there have been fever al Monfters brought into the World 5 So alfr 
have there been brought perfons into the World {although not Mon- 
strous, yet) in a different manner from the generality of mankind* 

XVI. Zoroaftres Laughed the fame day be was born; his Brain alfo 
did fo evidently pant and beat, that it would bear up the hands of thofe 
that laid them upon his head : An evident prefage (faith plato) of the 
great Learning he at length attained unto. 

XVII. Nero Cafar, the Emperour* came into the World with his Feet 
f ormoft : Who all the time of his Reign was a very enemy to mankind. 

XVIU. Some Ghildren are brought into the World with Teeth in their 
heads 5 As M. Curius, and On Papyrius Carboy both of them great men 
and honourable Perfonages. / XIX. Soma 



HISTORICAL. 

XIX. Some arc cut out of their Mothers Wombs ; As Seipio Africa- 
rntstht firft, JttliHsCsfar , Maniltius , Macduff Earl of Fife , AndEJ- 
mrj the Sixth of England. 

XX. In the year 959. Bnchardus Earl of Limfgovp, Beuchorn^Mont- 
fort, and Abbot of Sangal, was vulgarly called Unborn, hecaufe he was 
cut out of his Mothers Womb. # 

XXI. On* Cornelius Gemma, a German ,fays, that himfelf had cut out of 
the Wombs of Six feveral Women* Six living Children. 

XXIL Pliny in his Natural Hiftory, fpeaks of a Child in Sagnotnm 
fin that year it was facked by Hanibal) which fo foonas it was come 
out of the Mothers Womb, prefently returned into it again. 

XXIII. Johannes Dnbravius relates of Lewis the Second King ot Hun- 
gary and Bohemia, that there were Four things in him remarkable for 
hafte, w&. (1) That he became Great in a (hort time z> (2) Thatheliad 
a Beard too foon : (3 ) That he had White hares before he was 17 
years of Age : And (4J That he was born into the World without any 
of that Skin which they call Epidermis : He died Anno 1526m the 2$tb 
year of his Age. 

■ - « . « 

* 

XXIV. When Spinola Befiegcd the City of Bergopfonna, a Woman 
near her time of Travel went out to draw water, at which time Che was , 
taken off in the middle by a Cannon Bullet 5 fo that the lower part of 
of her fell into the Water * fuchas were by, ran to her, and faw there a 
Child moving it felf in the Bowels of the Mother/ They drew it forth, 
and foon after brought it to Antwerp, where the Infanta Isabella, caufed 
it to be Baptized 3 and gave it the name of Albertus Ambrofius, One of 
her Fathers Captains. 

XXV. Enecho Arifta % the firft King of Navar being dead, Garfias his 
Son fucceeded, who bring one day in the Village of Larumbe, was fur- 
prifed by fome Moorijh Robbers, affaulted and flain : they Wounded 
TJrracba his Queen in the Belly with a Lannce : The Thieves put to 
flight, the Qaeen at the Wound was delivered of a Son and dyed 3 the 
Child was fafe, and was named Sancius Garfia : He was well educated, 
proved a Valliant Man, and fucceeded his Father in the Kingdom. 

XXVI The Wife of one Simon Kneuter of Weffemberg went with 
Child to the ninth Month, and then falling into Travel (be dyed Unde- 
livered 5 thofe that were by doubted not but that the Child was dead al- 
io 5 theydifpofed of the Mother as is ufual 5 but fome few hours after* 
they heard a Cry 5 they ran, and then found the Mother dead indeed, 
but delivered of a Daughter, that was in good health, and lay at her 
feet. Salmntb faith that he hath feen Three feveral Women, who have 
been dead in Travel 5 and yet, after Death, delivered of the Children 
they went with. 

* 

To conclude tbefe two laji Paragraph*, I JbaUgive an instance in one 
Verfon participating of both, viz. 

L XXVIU There 
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XXV IL There never was in any man a greater uniformity of Body 
and Mind (faith my 'Author Sir Rub. Baker) than there was \n Richard 
the Third, King of England, for both of them were equally deformed— 
Of Body he was but Low, Crooks Backed and Hook'Sbonldred^ Splay- 
Footed and Gaggle E/d ; His face Little and Round 5 his Complexion 
Swarthy; His left Armffrom his Birth)Dry and Withered-He was barn 
a Monfter in Nature, having all his Teeth, Hair on his head, and Nails 
on his Fingers and Toes. And juft fuch were the qualities of his 
Mind. 

— * 

XXVIII. Op, the Son of Wafmofid, King of the We& Saxons, was 
Tall of Suture, and of a good conftitution of Body. He was Blind till 
Se\en years of Age, and then could See : He was alfo Dumb till Thirty 
years of Age, and then ({write. 



C HA P. IV. 

Of the length of Age which men lived informer times y 
portly after the Creation, and of others of later 
. date. 



IT tath been a Queftien^ what manner of Tsars thofe were, our 'Fore- 
Fathers are faid to have lived, us 700, 800, and 900 years, as Metfo- 
tfalu, fince years. have been-tsknn ^kerfly. Some have ftMgimg they 
could not beolh- Amsi Solans, se>we actotmt our years, ^s bemg a tiring 
incredtble,thatthedateof a mans lifefhould extend it felfto that length, 
far beyond the Age of the eldeft Oake. Some account (as Pliny report- 
ethj) every Summer a Teas^ and Winter another : A$ alfb the Arcadians 
counted their year by Three Months 5 others again by the courfe ofthe 
Moon, as the Egyptians ; (b Tome of them are reported < to have lived 1000 
year?. There tare thofe therefore that imagine thofe years mentioned 
Gen. V. To be underftood'to confift of 36 days, Ten whereof make but 
one Salar year^ hereby reckoning that who are in the Scripture laid to 
have lived 900 years, lived of our years but 90, every hundred ofihofe 
Monthly years amounting but to Ten of our* So they believed all that 
fpace of time which is contained in one year to have been anciently di- 
vided into Ten parts, and every part taken for a year, and every one of 
thefe ten parts to have had Senarium quadratum* becaufe in Six day s God 
finithedhis Work ofthe Creation; all which number multiplyed by Ten, 
make juft 12 Months. But thefe aonelnfions fall out to be moft abfurd, 
for if we confider what will follow 'thereupon, Camtam y who begat chil- 
dren when he was 70 years of age, fhould have begotten them when 
he was but Seven: Befides, if we make a year but of 36 days, of what 
length muft the Month be ? Surely no more then Three days : And 
then, How can that place in Gen. VII. 11. Where it isfaid,Tfte Flood 
began the 27 th day of the Setond Month ? And how will it agree where it 
is faid, Gen. VIII. 4. The Art^refteci Utpon the Mountains of Ararat the ipb 
day ofthe fecond Month 2 Let 
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Let us therefore certainly believe the years then to have been all one 
with ours, and that which is fpoken of the great Age of thole Fathers, 
not much to differ from the computation of our years. For, it is again 
faid, Gen. 8. 5. That The Mountains appeared upon the frji day of the 
Tenth Month 5 wherefore the Year confifted of mahy Months : And 
that we may not think the Month confifted but of Three days, obferve, 
the Twenty feventh day is mentioned. 

Now, If you would know the Reafon, why the Fathers then lived 
fo long, know that there are T*o Caufes; Firft 5 the Finals Secondly, 
the Efficient. 

The Final Caufes were, ( 1.) Increafing the World with People, 
whereby it might be replenilhed, which they could not do but by living 
a long time. ( 2 Arts were to be invented, for they are not found 
but by long experience. (3 .) The Worfhip of God was to be deli- 
vered by Tradition 5 for, as yet, the Written Word was not : But that 
could not be in fuch a variety of People, except thofe who received it 
from God had not been long liv'd. 

The Efficient Caufes of their length of Life were, (1.) The Angular 
Bleffingsof God mentioned, Gen. 30*20. lam thy Lift> and the Length 
*f thy days. (2.) The nearnefs of Time to the Creation, when the 
Bodies of Men were of a Angular and a moft perfeft Conftttutton, 
Souodneft, and ftate of Health. (3.) The Diet and Feeding was far 
mote whokfome befgre the Flood, than fince. ("4.) The Wits and In- 
vention were more accurate and fubtil in fearching and finding out the 
Nature and Qualities of all Things whereof they had need to the fufte- 
nance of Life, than ours are in thefe days : And for thefe Reafons, it 
may be fuppofed their Lives were extended to that length. 

Neither may we wonder at it, fince Heathen Writers teftify, That 
even in their times, fome Thousands of yean after the Flood, many 
lived 200, others 300 years : Of fome of which, as alfo of others of 
later date ( even to this prefent Age ) I (hall give the Reader an Ac- 
count : 

L Hettanicus (cited by Plirty) reports, That in Mtolsa, many lived 
till they were 200 years ot Age, which Damages confirmeth, while he 
maketh mention of one PiQonus amongft them, who lived ftrong and 
able of Body, till he had fulfilled 300 years. 

IL Sir Walter Raleigh, in his Difcovery of Guinea, reports, That the 
King of Aromaia, being no years oi Age, came in a Morning on foot 
to him from his Houfe, which was 14 EngUJb Miles, and returned on 
foot the lame day. 

III Buchanan in bis Scotch Hiftory, fpeaks of one Lawrence, who 
lived bone of the Orcadian IJlands, Married a Wife after he was above 
100 years of Age, an4 that when he was iqo years old, he doubted 
not to go a Fifliing in a Rough and Tempeftuous Sea. 

; IV. Sigifmundus Pokafirus, Phyfician at Padua, Read there 50 years; 
in his old Age he buried four Sons in a (hort time 5 at 70 years of Age 
he Married again, and by this fecond Wife bad three Sons * the elded of 
which, called Antonius^ he faw dignified with ^Degree in both Laws: 

L 2 Jeron*e % 
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Jerope, another of his Sons 5 had his Cap fet npon his Head by the Hand 
of his Aged Father, who trembled, and wept for joy * not long after 
the old Man died, Aged 94 years. 

« 

V. Felix Platens faith, That in Anno 1572, his Father Thomas Pla* 
torus buried his Wife* which was Felix** Mother, and at the 73 year of 
his Age, Married a fecond Wife, and jvithin the compafs of 10 years 
had fix Children by her, two Sons and four Daughters 5 the youngeft 
of the Daughters was born in the 81 year of his Age, and he died in the 
83 year of his Age. Now that which is memorable between two of his 
Sons is : I Felix was born Anno 1536, and my Brother Thomas 1574, 
the diftance 38 years ; and yet this Brother of mine, ( to whom ( for 
Age) I might have been Grand- father ) is all Grey, and feems elder 
than my (elf. 

VL M. Valerius Corwnus, lived 1 00 years, between Whole firft and 
fixth ConfuHhip there was 47 years 5 yet was he fufficient, not only fot 
the mod important matters of the Commonwealth, but alfo for the ex- 
afteft cultures of his fields. . N 

VI t. Mitellns was of the like Age, and was very old when created 
Pontiffe : For 22 years he had the ordering of the Ceremonies : His 
Tongue never faultcred in fotemn Prayers * nor hi* Hand tremble in of- 
fering the Sacrifices. 

VHF. Nicholaus]Leomctnuf % was m the 96 year of his Age, when Lam- 
gins heard him at Ferrara, where he had taught more than 70 years. 

IX. Mifaniffa was the King of Nnmidia 60 years together, and ex- 
celled all other Men in ftrengtb. Cicero faith, That for no Gold or 
Rain he could be induced to cover his Head 3 He would continue 
ftanding in one and the famf place, not moving a foot till all about him 
were weary 5 and when he was to tranfaft any bufinefs fitting in his 
Throne, he would perfift oftentimes the whole day, without turnini 
his Body on thfc or the other fide for a more eafeful Pofturc : He woul< 
Lead his Army Day and Night : After the 86 year of his Age he begat 
a Son, whofe name was Dfathimnatus^ and died in the 91 year of his 
Age. 

X. Xcnopbiltfy the Pythagorian Philofopher, and of great Learning 
was 90 years of Age, and (as Arifioxenns faith) died free of ill thole 
incommodities that attend upon humane Life. 

XI. Lemnius tells us of one at Stockholm, who at the Age of 100, 
Married a Wife of 30, and begat Children of her : He looked fo firefh, 
that thofe that knew him not, deemed him to be not above 50. 



XIL Ifocrates, in the 94th year of his Age put forth his Book Pan*- 
thenaicus* and lived 1 5 years after it, in which time he was fufficient for 
any work he undertook, both in Judgment, Strength and Memory* 

XIII. The 
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XIIL The Men of the County of Cornwall in England are more hardy 
and ftfong, alfo very Healthy and Long Liv'd, 80 and 90 years is or* 
dinary : To inftance in fomeof them :-— One Polzew lived 130 years, 
and a Kinftnan of his 1 12.— -One Beancbam 106.-— And one Brown arf 
Trijh man, but a Cornijh Beggar^ who lived 120 years 5 upon whom a 
Gentleman of this County made this Epitaph : 

Here Brown the quondam Beggar lies % 

Who counted (by his tale) 
Some Six/core Winters and above ^ 

Such Virtue is in Ale : 
Ale was bis Meat, his Drink, bis Cloth, 

Ale did his death reprieve ) 
And could he ft iff have drank, bis Ale, 

He had been ft ill alive. 

In one Parifh of this County in the Reign of (^Elizabeth, there died 
in 14 Weeks {pace four People, whofe Ages added together made 340 
years.— And farther, One Mr. Cbamond who lived at Stratton^ was Un- 
cle, and Great-Uncle to at the lead 300 Perfons. 

XIV. One Mr. Mackjane, Parfon of Lesbury in the County of Nor- 
tbumberland, who died about the year of our Lord 16,58, did in the 
1656 renew his youth 5 (o that ( though 40 years before he could not 
read without Spectacles, being 116 years of Age) he could then read 
the fmalleft Print without than: His Hair, which before be had loft, 
came again as aGhilds. 

XV. In the ParUh of Alderbmy in the County of Skropjbire, lived 
one Thorns* ?*rre, who was 152 years old, wha about two years be- 
fore he died, was fent for up to London to White- baB, by HCkarles the 
Rrft, and died there Annouom. 1635. 

XVI. One James Sands of Harborm in the County of Staffordshire^ 
lived 140 years, his Wife 120: He out-lived Five Leafes of 21 years a- 
piece, made unto him after his Marriage. 



G H A P. V. 
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An Account of ibt firft Authors of divers famous 

Inventions. 



inp H E firft Invention of Printing is»attributed by Peter Ramnt to 
*> one John F**fl a Magnntine$ tor he tells us, that he had in his 
keeping, a Copy of Tullfs Offices Printed upon Parchment, with this 
Iofcription at the end of it, viz. The excellent Wor\ of Marcus Tullius, 
I John Fauft * Citizen of Mflntz, hazily jmfriftted, notmtkWritinglnk.* 

or 
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or Brafs Pen, but with an excellent Art, by the help of Peter Gernefham, 
my Servant: Finifhed it was in the year 1466, the 4th of February. 
Of this Book there are diver* Printed Copies ften, by feveral, for Paf> 
qiner faith he had one: Sad math faith, there is one in the Publick Li* 
brary of Ausburg + another* in Emanuel Cclledge in Cambridge 5 another 
in the Publick Library at Oxford : And another of thera is (or lately was) 
in the pofleflion of my worthy Friend, Dr. Francis Barn&rd in London.— 
Polider Virgil, from the Report of the Megamines themftlves, attribute 
the Invention of } this Art to John Gutenberg a Knight, dwelling at 
Ment7>, Anno 1 440, and with him agree divers Learned Men 5 But the 
forementioixed taus (from him) was the firft that made proof thereof 
in Printing of Books, and by what is before faid, Tullys Offices was the 
firft Book Printed that we have any Record of.— It was firft brought in- 
to England, and pradifed in London by one William Qaxto Mercer, in 
the year 147 1. As concerning the Printing ufed in China above 1600 
years before, it is quite different from what we ufe now in Europe: For 
whatfoever they Print, is firf) cut out ill Wood, and Inked over with 
a Ball of Cloath, upon which the Paper being laid, they rowl over with 
a wooden Rowlei* covered with a foft Woollen CI oath : which is no o- 
v ther than as Card-Makers Print their Cards > and thofe that make Pat* 
terns for Women and Children to Work by do. 

II. Guns, Sir Walter Raleigh will have them to be found out by the 
Indians :— Petrach and Vulturius will have it to be the Invention of 
Archimedes: But the Common ( and moft received) Opinion is, That it 
was firft found put by a Monk of Germany 5 who, by chance, a (park 
of Fire falling into a Pot of Nitre, which he had prepared forfomeCby- 
mical Experiment, it caufed it to fly upwards : He thereupon made a 
Gompofition, which he enclofed in an Inftrument of Brafs or Iron 5 and 
putting Fire to it, found his conclufion to take effett. The firft Pub- 
lick me of Guns (fays Magms) was about the year 1 380, or 1400 (lays 
'Ramus) at a Battel between the Genomays and the Venetians at Cledia 
Fajfa 5 where the Venetians (6 galled their Enemies, that they few 
themfclves wounded and (lain, and knew not by what means. 

III. The Mariners Coropafi, an admirable Invention, of which the 
Time when, and the Author who, is uncertain. Dr.Gilbersof Oxford^ 
who hath writ a Large and Learned Difcourfe of the Load-fione, teems 
to be of Opinion, that Paulus Venetus brought the Invention from the 
Cbinefes. — Oforius refers lit.to Gama a Portugal. — Goropius Becanus at- 
tributes i* to the Germans* becaufc the 3 1 Points of the Compafs re- 
ceive their names from the Dutch in all Languages.— -But Blondns, who 
is therein followed by Pancirollus, will not have Italy lofe the praifc 

. thereof, telling us, that about the year 1300, it was found out at Mel- 
phis, a City in the Kingdom of Naples, but Blandus names him not 3 and 
the other, Poncirollus fays, he is not known : Yet Salmuth, out of 
Ciezus and Gomara 9 confidently attributes it to Flavins, and fo doth 
Du Bartus 5 whofe Verfes upon this matter (as they are Tranflated by 
Silvefier) are, 

We're notfi much to Ceres bound for Bread 9 
Neither to Baccus, for bisClufters Red} 

As 
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As Siegnior Flavio to thy witty Trial* 

For firft inventing of the Sea-mans Dial : 

The Tjfe of th> Needle turning in the fame 3 

(Divine device ! admirable Frame I ) 

Whereby through th* Ocean, in the dtrkeji Night, 

Our hugefi C arrack* are conduced right : 

Whereby were fleer d with Troucbman, Guide and Lamp % 

To fear ch all Corners of the Watry Camp: 

Whereby a Ship that Stormy Heavens have whield 

Near (in one Nigty) unto the other World) 

Knows where She is 9 and in his Chtri defcries 

What Degrees thence the MquinoSial lies, 

IV. Sailing Coaches were the Invention of Simon Stevinius in the 
Netherlands. Of one of thefe Coaches Peireskjus made tryal of its 
fwiftnefsin the year 1606 , (after his Viftory at Newport) he put hira- 
fel£ together with Francis Mendoza his Prifoner, into one of them at 
Scbeveting, and within two hours they arrived at Puttet, which is a- 
bove 40 Miles. 

V; Dice, Ball, Cards > Tables , Chefs, Draughts, and fucb like 
Games, were firft invented by the Lydians. 
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Vf. The PhenicUns are (aid to be the firft Builders of Ships * They 
firft invented open Vcflels. — The JEgyptians, Ships with Decks $ and 
Gallies with two Banks of 0*rs 00 a fide— Great Ships of Burthen, 
Were firft made by the C^rww.— -Cock-Boats and Skiffs by the Iffytt- 
a ns and Libmniams. — Brigantines by the Rbodsans.- — Fxigats or Light 
Barks by the Cyr&tims.-^- Men of War,* by the Pampbilians.—* As for 
Tackle, The Bmetians invented the Qzi—Dtdalus of Crete, Mafts and 
Sails— Anacbarfts, Crapling- Hooks— The Tufcans Anchors— Typhis, the 
Rudder, Helm, and Art of Steering. 

V1L The Sicilians (faith Pliny) were anciently famous for Invention, 
as Hour-Glifies , calkd CUpfira : Military Engines , brought to great 
periodica by Archimedes— P alamedes firft inftuuted Centinels b an Ar- 
my, and the Watch- word.- -P&ttkeftlea, Qpeen of the Amazons, firft in- 
vented the Battel* Axe. 

VIII. The Inhabitants of Sidom are (aid. to \>t the firft makers of Glafs$ 
the Materials for the Work being firft brought over from the Sands of 
a River running not far from Ptolomais, and only made Fufible in this 
City, The Myftery of making of Gla6 heje in England was brought 
j>ver by one Benault, a Foreign Bi(hop, in the year 662. 

IX. To the Flemings is attributed the making or Gloath; Arras- 
Hangings * Dornix andTapeftry, Mufical Inftrumeott, Qoqks, Watch- 
es, Coaches, Chariots, Painting in Oil ) Nealing.uponGlafs, &c. The 
firft that brought Ooathing into England was &. Edvsrd tie £</, 4>y 
Tran/portiog fome Families of Artificer! 6 ttD<*t*»#Jmher. 

X. Bra- 
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X. Brachygraphy, or ths Art of Writing Short by Chara&ers, is faid $ 
by Dion, to be invented by b/Lec&nas^ the great favorite of Augustus Celar^ 
ad celeritatem fcribendi 3 for thefpeedydifpatchof Writing. 

XL The Bakin g and Boyling of Sugar, as it is now ufed, is not above* 
200 years old, and the Refining thereof more new. It was fir ft found out 
by the Venetians. 

XII. Of Paper; That which was firft in life, was the Invention of 
the /Egyptians * for on the Banks of the River Nilns 9 gtew thofe (edgy 
Weeds called Popyri^ which have fince given the Name to Paper. By 
means of this Invention Ptolomy Philadeiphus was inabled to make his 
excellent Library at Alexandria. After this (thefe fedgy leaves being 
prohibited to be tranfported out ofJEgypty Attains , King of Pergamus > 
invented the ule of Parchment, made of the Skins of Sheep and Calves, 
from the Materials called Membranaand Pergamena % from the Place where 
it was invented. The convenience hereof was fuch, that in fhort time 
the /Egyptian Paper was worn out of ufe t in place whereof fucceeded 
the Paper we now ufe made of Rags 5 The Author of which excellent 
Invention is not left by our Anceftors to Pofterity : But the Lord Bacon 
reckons it amongft the Angularities of Art, although it derives its Pedi- 
gree from the Dung-hill. 

XIII. Of all the Inventions and Productions of Humane Wit, that 
of Writing is the moft admirable and Ufeful : For by means thereof a 
man may Copy out his very thoughts ; utter his mind without opening 
bis Mouth $ and figmfie his pleafure at any diftance howfoever remote 5 
and all this by the help of 24. Letters, and in fome Alphabets fewer -By 
the Various joyning and combining of which, all words utterable or 
imaginable may be framed i For the feveral varieties or changes of thefe 
74 Letters, as Gavins hath computed (and it iseafie to do, though labo- 
rious J to amount to. ■ 

5852616738497664000* 
So that all things that are, or were, or can be imagined to be, may be 
exprefied and fignified by help of this marvelous Alphabet. This Miracle 
of Inventions hath loft its Matter, for it is let down by Thomas Read 
among the Inventa AdeJpota t And thus fung by him. 

Quifyuis erat % metvitfenii tranfiendere met as ^ 
Et fata nefcire modnm, qui myfiica primus 
Sen fa animi docuit>. MagicfcJignareFiguris. 

In Englifti thusS 
Who er e he was, that firft did (hew the way, 
T exprefsby fuch like Magic \ Marks our Minds 5 
Defervd reprieve unto a longer day, 
Than Fate to Mortals moftly hath affign cL 

XIV. Notwithftanding the Invention of Letters is attributed to the 
Phoenicians, As Sandys in Ghrifts Paffion, AU. 1. 



The 



, who did firft produce 
To Mortals, Letter s> and their Ufe. 
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The Vhtnicians inhabited between the Great Sea and Galfle (Jo called 
of Vhvnix their King, the fifth in defcent from Jupiter :) honoured for 
the invention oi Letters : As Lucan, Lib. 3. 

PA^/Vwtfjfirftexpreft C*f Faroe be: true, ) 
The fix'd Voice in flide Figures. Memphis knew 
Not yet how Stream-lov'd Biblus to prepare : 
But Birds and Beafis, carv'd out in (tone, declare 
Their Hieroglipbick Wifdom. — 

And thefe Letters Cadmus, the Son of Agtnor, communicated to the 
Grecians. 

XV. The fir ft Irtvention of the Artificial Sphere or Globe is not evi- 
dently know 5 fome think (with Pliny) that it was fouud out by Atlas, 
and carryed into Greece by Hercules : Others have afcribed it to Anaxi- 
mander Mileftus : Some to Mufieus 9 as Diogines Laertius : And fome to 
other Authors, amongft whom Architas Tarentius is not forgotten. But 
all thefe were outftriptby Archimedes the Syr acufan Mathematician > who 
flouriftied Anno Mundimy, and before the Nativity of Ghrift 209 
years: It was he that composed aSphereoftranfparent Glafs : Of which 
you have a defcription in this Treatife. Se&. Pan 3. 

Of fucb like Spheres Peter Ramus (ayes he faw two at Park, yet not of 
Glafs but of Iron 5 the one of which Ruellius the Phyfician brought from 
the Spoyls of Sicily : The other Orontius the Mathematician recovered 
From the German Wars, 

XVI. Bells are imagined to have been invented in the year of our 
Redemption 400, by Pantinus Bilhop of Nola, a Town in Campania, 
where Augufius died : They were called by the Name of Campana, be- 
caufethey were invented in Campania 5 and the Leffer Bells Nola*, from 
the Place where they were made — TheUfeof Bells is very great, for by 
the benefit of them the Hours of the time of the Day or Night ire heard 
a far off, whether we lye in our Beds, be abroad in the Fields, or journy- 
. ing on the way, although the Sun be obfeured by Clouds. Moreover, 

Bells pall us to Divine Service : They call for help in time of Fire or 
other dangers or Mutinies : They call Magiftrates of Cities to their Com- 
mon Malls , Judges to the Bench , Scholars in Uoiverfities to Congre- 
gations and Deputations : And in a Word, they help ns in all publick 
adions. — And indeed Paulinus that Holy and Religious Bilhop, did ra- 
ther reform the abufe of Bells than invent them; and taught them to call 
Ghriftians to Church to (erve God, whereas in former times their chief 
ufe was (as they then imagined ) to chafe away Devils and evil Spirits : 
tbey hindred alfo Magical Inchantments, as Tibullus notes, when he thus 
writes 5 

Cantus G$ h curru Lttnamdeducere tentat 9 

Et faceretfi non ara repulfa fonent. 

*> 

For they believed, that by the tingling of Brafs, that the found of 
Magical Verfes fhould be hindred from coming up to the Moon $ and 
when (he was moved with thefe Verfes, this Sound relieved her : in 

M which- 
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which fenfc may be taken that ofStatms Papinius, Thebaid. 6. 

— Attenitis quoties avcllitur tfiris, 

Soli s opacaforor, procul anxiliantia gentes 

Aera crepant, frufiaque timent— 

Bells are rung many times in Thunder, to reverberate the infedious 
Air s- the like doth Great Ordnance (hot off, as well in Thunder as in 
fouttry and clofe hot Weather — The Laconians when their King dyed, 
ufed to beat upon Kettles, inftead of Ringing of Bells. The Africans 
(efpecially thofe thalfc are Prefer Johns Subjefts) have Bells made of 
Stone. The Jews at Funerals ufed playing upon Pipes, as it may be 
gathered out of Matthew 9. 18, 23. Which cuftom it feemed the R*- 
mans borrowed from the Jews % as appearethby Ovid, 1 Trift. 

Tibia funeribus convenififia mess. 

The Little Bell, which we commonly call the Saints Bell, John Pterins 
ufeth lor an Hieroglipbic^ Teaching Preachers of Gods Word, that to 
the found of their Voice, they fliould lead their Lives accordingly j elfe 
like the Bell, While they call upon others, themfelves are deaf and ftu- 
pid 5 in allufion whereunto, Beza hath this excellent Epigram* 



Aera gravi cunBos, veluti Campana fonore % 
Ipfa licet penitusfitnt fibi furda, cient : 
Sic es reSa docens alios, perverjajequnte % 
Quique alijs fipiens y non fipis ipfe tibi. 

Audio much concerning the Invention and ufcdf Bells. 

XVII. Lucius Papyrius was the firft that fet up a Sun Dial in Rome % 
which being only of ufe when the Sun (hined — And the hourly mea- 
fure of Time was firft found out by Scippio Maffala $ whereas before his 
time the Romans knew nodiftin&ion in the time of the Day,than the 
Morning Noon and Evening 5 But afterwards the (aid ConfuL M* VaL 
Majjala, beautified a Columb with a Dial neer the Roftra, as Farro re- 
lateth* 

XVIII. Doxius, the Son ofCdins, is (aid 10 be the firft that built a 
houfe in Athens who taking his pattern from the Neftsof the Swallows, 
began the way of making of Houfe with Glay 5 whereas, before, men 
dwe}t in Caves and Caverns of the Earth. ' 



XIX. The firft that ever began to ereft Obelifqs, and confccrated 
them to the Snn, they having embofled or ingraven upon them certain 
Ghara&ers and Figures, which were the Egyptians Hierogliphickf^hatm 
a great part of their beft Learning was contained $ w*s Mitres, once 
King of Egypt, who held his Court in the Royal Gity of Heliopotit, the 
City ofthe Sun : And it is fa'td he was admonifhed in a Vifion or Dream 
fo to do : Some of thefe Obelifqs were Stones cut out of the Solid 
Rock* and very large, fame of them have been on every fide 7 foot and 
ahalffquare,at the end and in length 100 foot, as was that of Rami- 
fis % once King of Egypt. XX, Con- 
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;Xi. Concerning the Invention, of the Telefcopick. Inftrument, called 
the Micrometer ; there are feveral Coriipetetors * For, DAonuf Petit, Sur- 
veyor of the Fortifications in France was the firft that publiflaed to the 
World the rough draught thereof in March 1667. After him, Monnf. 
Azout 9 another ingenious Frenchman, publifhed a Trad concerning the 
exa& meafuration of the Planets diameters, wherein he Icemsto challenge 
the invention of this Inftrumem to hirofelf and Monus Picard : But 
laft of all, a candid Englijh man of our own, Mr. Richard Townley, does 
vindicate the firft contrivance hereof to its true and original Author * 
One Mr. Gafcoigne, an Englifh Gentlemah, who was killed in Ring 
Charles I. Service, wherein Mr. Townky afierts, that Mr. Gafcoigne made 
and ufed this Inftrument before the Civil Wars in England 5 and that 
Mr. Townky had then in his cuftody two or three of thofe Inftruments 
firft devifed by Mr. Gafcoigne^ to which Mr. Townky himfelf had ad- 
ded forae confidence improvements. 

oncerning Optickfjlaffes, it is evident, by what is faid relat- 
ing to fuch Ghffes either in Plantus or Pliny, is little to the difcovery - 
of the real inventor of them * but rather that the Ancients were wholly 
ignorant of them 3 Wherefore, we tnuft neceffarily allow their inventi- 
on due to the Modern Age of the World : And where to fix it .we 
(hall now enquire. 

One Monnf Monage, a learned and ingenious French-man, ip his Origi- 
ni delta Lingua Italiana, Commenting on the Word Occhiali GalaUi t 
difcourfes there of the time of the inventipn ofSpeSacks, and there re- 
lates, that Monnf de Cange, had told htm of a Greek?oem y the Manufcript 
whereof is now in the French Kings Library, wherein the Voet (who 
.lived Anno 1 1 50) jefting on the Pbyficians of thofe Times, fays of them, 
in French, Quils tatent k Ponx, &c That they obferved the Excre- 
ments of their Patients with a Glafs : But Mounf Monage is of opinion 
that this was rather a tranfparent Glafs whelmed over the Veffel, more 
for the relief of their Nofe againft the Stench, than to help their Eyes. 

Whether Speffaclei were of this antiquity , as 1150 or not, is by what is 
already faid, uncertain 5 but about the 13th Century they were known 
and ufed: For in a Letter of Signior Redi, Dated Anno 1313. He 
fays, / find my jelffo preffed by Age, that I can neither read nor write 
without thofe Glades they callSfcGtzcles, lately invented, to the great advan- 
tage of poor Old Men, when their Sight grows weak. 

Cnrfca in his Italian Di&ionaty, makes this remark on the word Oc- 
chiak. That Frier Jordan in a Sermon of his preached at Pift, An. 
1305* tells his Auditory, That it is not 20 years fince the Art of making 
Spedacles was found out 5 and is one of the mofi necejfary Inventions in 
the World. 

About the fame time, viz. 1305, Bernard (^or den, a famous Phyfician 
of M<w f/>e//er, Tpeaking and commending of an excellent Eye-Salve, con- 
cludes : That, If this or the like wilt not do, they mufi make ufe of 
Spe&aeles. 

From what hath been faid we may conclude, that Spe&acks were 
known and ufed in the 13 th Century? and not much before, but who 
the happy man was, that was the firft inventor, Frier Spina makes the 
faireft Challenge to the Invention : But thofe Monkjjh men (as Jordan 
amongft the reft) had this invention amongft themfelves before it was 

M 2 publick : 
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publick: and that they al> had the firft hijit thereof from our Goun- 
trey-man Fryer Roger Bacon 5 of whom as follow eth : 

* • ■ 

This Learned Fryer Bacon % who died Anno 1292, and lies buried at 
Oxford, did well underftand all forts of Optic^GlaJJes, as plainly ap- 
pears by his Book of ferfpeUive 3 And that he not only understood the 
Effe<5h of (ingle Plain* Concave and Convex Glaflesj but knew likewife 
the way of combining them, fo as to compofe fome fuch Inftrument as 
our Tekfiope } And this appears plainly by his own words in the fait- 
faid Book, Part III Dif. 2. Chap. 3.— Greater Wonders than all tbefe art 
performed by Ref railed Vi (ton 5 For, thereby it is eajily wade appear, That 
the Great eft Objeff may lie reptefented as very Little* and contr drily--- And 
fo like wife, The molt diftdnt Objeffs as jufi at hand* and contrarily. — 
f Hereby alfo may we bring, the Sun* Moon and Stars down here below in Ap- 
pearance, ;&c. And in another place, viz. in hisEpiftle ad Parifienfim 9 
of the Secrets of Art and Nature* Chap. 5. he fays*— Glafies y orDiapha- 
noui Bodies* may be fo formed* thai the mo fi remote ObjeSs moy appear as 
jufi at hand, and contrarily ; So that we may react the fmalleft Letters at an 
incredible dijiance* and may number things though never fo finally and may 
make the Stars appear as near as wepleafe: And this I think is fufficient to 
prove him to be the firft Inventor ot Opt ick.Glaffes .•- —Yet notwithstand- 
ing, the incredible things which this Man performed, (as may.be read 
of him in Dr. PlotPs Nat. Hi ft. of Oxfordshire, Ch. 9. Seft. 2, 3. ) yet 
was he Perfecuted by the Ignorant Malicious Fryers of hi* Order* as 
pra&ifiing Magicl^zxxd Necromancy , for which theycaft him into Prifon, 
and there detained him for a long time, fbme fay to his Death, in the 
78th year of bis Age ; > in which time 'tis faid, no one was admitted to 
fpeak with him 5 and that /all his Writings; Book} arid lnfhmmcmts were 
feized and burnt. And thus leaVingFryer Bacons the Inventor of Sto* 
gle Convex and Concave Glaffes 5 I fhall give an account ■ of fume other 
Inventors- of the Tekfiope as now made and ufed. 

. Borellus has written a foall Traft on this Subjeft, De verp Telefcopii 
In vent ore, 'wherein (Chap* 12. ) he feems to give the Invention to Za- 
ch arias Joannides of Middleburg in Zealand? Anno 1 5 90. Alfo be names 
Johannes Lipperboy* or La Prey, Anno 1609, a Dutchman alfo 5 whom 
Haturnus calls Lipperfiin. 

Adrianus Metius* Mathematical ProfefTor at Franequer fays, his Bro- 
ther Jscobus Metius* an Alkmaer, was certainly the firft inventor of the 
Teleftope. And if we believe the Italians* we fhall havft the Honour of 
inventing this Inftrument .confer red on the tacomperableGWdf*.* Bat he 
himfclf (in his Nuncius Sidereus) confefTes that the firft intimation he re- 
ceived of this inftrument, wa^ that a Dutchman had then lately made 
one 5 which fet him {Galileo) upon the thought How to effeft it, which 
he fuccefsfully difcovered by the confideration of Reft a&ion* and found, 
that a Concave and a Convex-Glafs rightly adapted, wotild perform 
what he only heard in general of the Du^ch Invention : — But certainly, 
the firft publick notice of this Contrivance, came from iotije of the fore- 
mentioned Dutchmen* and therefore is the Inftrument defervrdly call'd 
Tubus Batavus : Although we tnuft confef*, at the fame time; that <3*U- 
leo> Anno 1610* did firft apply this curious Inftrument to Celejtial Ob- 
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fervdliotts, and had then made fuch wonderful difcoverie? in the Hea- 
vens thereby^ that all his Philosophical Succeflbrs have ever (iuce at- 
tempted to climb higher, by lengthening their Ladder, and advancing 
this Inftrument by many Degrees. 

XXII. Of the Microfiope : Francifcus Fqntana, in his Book Entitu- 
led, Cpleftium Terrefliumque Rerum y challenges to himfelf the invention 
of the Double Microfcope 5 'Tfs true, that he was the firft th^j publilhed 
Micro fcopicalObfervations of .fome few Bodies, in the year 1618. After 
him Borellus^ An no 16 50 5 Next, Dr. Potter, a Learned Englifbman 
1664. All thefe went no farther then Verbal Defcription : But the 
Learned and Ingenious Mr. HooJ(, in his Micrograph a, Printed Anno 
166$.,' hath prefented to the World curious and .'lively Schemes of (eve- 
ntf Creatures^ and oth^r curious Enquiries. And the Learned Dr.Gr^jr, 
and the excellent Bowman Philofopher 3 Marcellus Malphighu, have 15- 
boured jnoft fuccefsfully in the Anatomy of Plants by the Microfcope: 
The laft Author that has profefledly treated of MicrofcopickS^bfervations^ 
is, Johaq, Fran< Griendelius, in his Micrographia nova Norimberg, 1 687. 
wherein he hath taken a gr$at deal of pains in giving the Genuine re- 
p^feritatioqs pf his Objeffs as Magnified: And ftp conclude this matter) 
fqys ray Author, WilL Molyneux of Dublin E(q, "I have been often 
Cl delisted with the .curious appearance of many Obje&s feen through 
<c the Microfcope •> But none eves furprifed me mQre, than the vifibl^Cir- 
" culatio* of the. Blood in Water-Newts ( Lacerta aquaiifa) to be feen as 
." plainly as Water running in a River, and proportionably much more 

• 1 ' . ... 

XXHI. Of fuch C&kfkialDifcweries as have in this our Age been made 
by the help of lelejoofes* 

T JL S to the firft Inventors of Concave and Convex Optic\ Glaffes, and 
x\ how they came firft to be adapted to Tekfcopes, I have in this 
Book erode enquiry into 5 ^herein I at laft conclude Galileo ro be de- 
fc^vedty reputed the fjrft t)j^ raifed up this Gigartickjnfirummt % that 
ventures to climb Heaven> and from thence bringdown the$tars. 

And now to recreate my I^ead^r, I (ball here recite fome fuch difco* 
veties as have been made in the Heavens in this our Age, by help of 
thefe Tekf copes : And I (hall bf gin my Difcourfe with the remoteft Hea- 
ven^ namely with the FixedStars 9 and from them gradually delcend 
dowA *Q this our Terrsflrial Ball by us inhabited* And, 

• -I. Of the FIXED STARS. 

THat Whitifb Band ox Zone, commonly known and called by the 
nameGalaxia, or thzMilfeyWay^ that fo irregularly incompaffes a 
grepit fcope in the He*wp/,andof ^hich the Ancients coulcj give no tolera- 
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LiktwHe thofe Stars which we call Nebufas, as the Head of Oridn % 
the Crib in Cancer,&c. are found to be aCongeries of fmall Stars clofely 
fet together, but eafily diftinguiftiable by the lelefcope. 

The Pleiades , pr Seven Stars ( though fcarce more than Jix appear ) 
are found by an ordinary Glafs, to be nigh Forty: And in that one 
Conftellation of Orion , the lelefcope difcovers more Stars than the naked 
Eye can number in all the Heavens. 

II. Of S A T V R N. 

i * 

l TPHis Planet by his (low Motion takes State upon him, as carrying a- 
-* bout him fomething more weighty than ordinary $ But our Chort 
fight perceives nothing thereof, only a plain Round Globe, as the reft 
of the Chorus Dancing round the Sun : All his Equipage and Atten- 
dants are hid from our view, till furveyed more clofely by theTelefcope$ 
by whict) you may perceive a rfiighty Ring parallel to xht Equator, Bright 
as the Planets own Face, encoropafiing rounds his Body 5 v6ry Thiri, 
and feparated in all appearance on all fides from his Globe : Sometimes 
appearing broader, fometimes narrower s and fometimes almoft vanijhhrg; 
Then again returning by a regular Period^ and refuming by degrees its 
former (hape 5 which again by degrees it lofes according to its ownPe- 
riodical Motion. 

But this is hot all his Equipage 5 For,* befides tins Throne of Light, 
this Majeftick Planet is attended by a Guard of Five Satillets, that fol- 
low his Motion, and Dance round him continually in a Circle 5 And 
thefe were firfl difcovered by Galileo in OQober 1610, but his Glaffes 
were too fhort to give the true (hape of this Planet : But when the 
Telefcope was farther advanced by Chriftopber Hugenius, to 1 2 Foot in 
length, and afterwards, Anno 1656, he doubled that length, and then 
Publifhed aTjeatife entituled Syftema Saturnum, in which the Sat ill et 
which he difcovered is the fourth horn Saturn, of which he there gives 
us the Fpoch£ and Theoric of its Motion. 

The other four Satillets were fince difcovered by Monfieur Cafjini, 
in this OfJcr, The Third and Fifth were firft feen by him Anno 1671, 
72, and 73, by a 17 Foot Glafe': But the innermoft, or Firft and the 
Second were not feen by him till the year 1684, at which time having 
procured Glades of an extraordinary Length, as 80, 100, 150, and 200 
Feet 5 the vaft Diftance and fmaXlnefs of thefe Planets could no longer 
conceal them from his fight : And fince he hath made tables of the Mo- 
tions of all Saturns Satillets, together with their Diftances from Saturn 
correfpondent to their Periodical Times. 
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III. Of JV PITER. 

* % 

JV P IfE R next prefents himfelf lefs incumbred than Saturn^ yet 
not wanting a Gourtly Train 5 For though his Guards are but Four 
in Number, yet their Jize and brightnefs (hew their ftrengtb^ and, their 
quick. Motion round about him (hews their diligence. 

Galileo was certainly the Firft that difcovered thefe Satillets r Jan.7. 
Anno 1 610, and from that time to this, no more coiild ever be difco- 
vered about him. 

Thefe 
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Thefe Satillets gre eafily feen by a Three- foot Qlafs : Ever fince the 
time of thtir firft difcovery, many curious Aftronomers have attended 
their Motion round Jupiter with, a diligent Eye, and have found, that 
fometimes falling into the Shadow of Jupiter $ Body/ they difappear 5 
and thence emerging, they again become vifible: Sometimes they are hid 
behind the very Globe of their Great Lord? and fometimes being juft in 
his Face, his fplcndor overcomes theirs, and they become invifible, as a 
glimmering Lamp between the Eye and Sun. 

JohnAlfonf.Borellus has Publifhed aTraft of the Theories ot thefe Sa- 
tillets , Anno 1666$ but none have laboured more to reduce the Obfer- 
vations of thefe little Planets to fomething of Vfe and Advantage to the 
World, than the two Peerlefs Aft f onomers of this prefent Age, viz. Caf- 
Jini and F lamjieed. 

Befides thete Four Little Moons about Jupiter, the Tekfcope difcovers 
other Remarkables even in his Body: As firft, His Face is not all of a 
Colour 5 but there are in it Brighter and Darker Parts 5 and thefe arc 
drawn a- thwart him, like broad Zonts or Belts, almoft parallel to the B- 
cliptick, as is expretfed in this Figure: 
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IT. M A R S. 

MARS offers himfelf next, who trufting in his own Strength, is 
attended by no Guards: But the prying Telefiope difcovers in 
his Face, Scars, Spots and Ruggednefs. 

kk By thefe Spots the accute Cajjine has determined that he turns on his 
own Axis once in, 2 4 hours and 40 minutes, though others affign his 
Revolution performed in juft half that Time* 

r The Increase and Dccreafe in Light like our Moon, is very vifible in 
thh Vianet Mars$ who in his Quadratures with theU*», andhisPtrge**, 
may be feen almoft biJfeSed, but never Corniculated or Falcated, as the 
other Inferiors do : Bat this Bififfion, and Increaje and Decredfe in 
Light, in regard of the great diftancc above the Sun J cannot be feen 
in Saturn taajfliter. 
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V. Of the S V N. 

THe Sun in the next place prefents it felf, in whofe bright Face, we 
can hardly exped to find Dark Spots, yet fuch there are, and fre- 
quent too, of which, and nothing elfe, Sthintrus hath writ a large Book 
in Folio: And Hevelius in his Selenography hath many Obfervations of 
thefe M*ift/i ; as alio, of fome Brighter Spots in theS**, called FacuU. 

• The way of Obferving them (in fturtj is, Either by admitting the 
Light of the Sun through a Telejcope upon a fheet of White Paper, in a 
Dark Room ; Or by Arming the Eye with a fmall thin ' Glajs Smoaked 
over with a Torch, Lamp or Candle, and with it looking through a Te/e- 
y^^pc at the Suns Body. 

The only Difcovery that has been made by thefe MacuU is, That the 
Sun revolves round his own Axes, in the fpace of about 2 5 days and 
6 hours. And here it is to be noted, That for thefe feveral years paft, 
the appearance of thefe MacuU has been much more rare, than when 
Galileo ( who firft difcovered them) Scbinerus, and Hevelius, &c lived: 
Who attended their Observations, viz. between 50 and 60 yerrs ago: 
About which time one (hould feldom fee the Shus Face free from one 
or more Black? atches b but now h? feldom wears any, One in F/t/e or 
Seven years hardly appearing* , 

Upon Tnefday the itcondofjuly in the year of Chrift 1651, about 
Eight of the Clock at Night, at Eafion in Northampton/hire, under the 
Elevation of the North Pole, 52 Deg. 15 Min. Dr. John Trvyjden law 
in the Body of the Sun, (through an excellent Telefcope, whofe Glafles 
are very clean J as he relates in his Obfervationes Eclipfium* a very dark 
Round fpot ; in Diameter about the Twelfth part of the Suns Diameter, 
which to his fight appeared ftill in the fame place for a matter of Nine 
or Ten Minutes ; tho' thin Clouds ofeqitime interpofed and bindred 
him from the fight of the Sun for a fhort time. The Left Margine of the 
Sun was very uneven, and Tootb'd in the manner of a Saw, as in this 
Figure. 




He conceived it was one of thole Spots which Gal ileus, Heed***, 
Schinerus and others have obferved. / could not ((ays he) fufpeSt Mer- 
cury in that place, by reafon the lateft Tables give him near 5 deg. of 
South Latitude 5 though in Longitude he be not far diif ant from the Suq : 
As by the feveral Calculations following may appear : 
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Longir. 5 Latitude 9 Longitude ® 
& D. M. So. S.D.M.So. S. D. M. So. 

4 10 

3 17 

4 05 

3 49 '4 

4 5' 
4 53 



69 19 19 16 

69 19 42 27 
69 19 45 10 
69 20 04 03 



( r Origani, 69 8 58 o 

Argol.Ephem. 69 9 41 o 
^u.mwwu Eichftad. Eph. 69 19 8 
riiexTab. "> Lansbergti, 69 15 48 40 

\ Britannicis, 69 18 55 01 

*Vineentii Wing, 69 19 12 41 

Whatever this Spot 94tf, <?/ /A;/ I am certain^ It was never my fortune 
finct to Jet the likfSpot* nor the Margins of the Son/* mmevem, though I 
have often tryed. \ • 

VI. OfFENVS and Af ERCVRT. 

HpHC Br ighteft Plaint in the Heavens s Vtsmt fears not fometimes even 
-* at Noon- day to difplay her Beauty 5 She performs her Courfe a- 
lone, and free from all other Attendants. 

MBRCVRT, Wit *)d Qdicfcnefs fecure hra, therefore he hath 
no Train 5 but generally (belters bimfelf under the Beams of his Potent 
Lord tbeS**. 

Notwithftanding, Both thefe Inferior Planets a«e found by the Tele- 
fcope to Increafe and Decreafe, as our Moon : For, lbmetimes they appear 
Cornicnlated , fometimes Falcated , lbmetimes Gibbous , and fometimes 
Full 5 on, or near their Conjun&ions with the Sun ; By this laft Phano- 
manon it is manifeft they move about the San 5 Ibmetimes farther from 
us, fometimes nigher to us than He 5 and confequently the Ptolomaick^ 
Hypotbefis is evidently difconfentanious to modern Objervations. 

1 

Vll Of the MOON. 

WE are now arrived at home, to contemplate our Neighbour the 
Moon; We «ay f*operly call her Our Moon, as making Her 
the Covfre of her Periodical Motion : For, as the Satellites about &tf urn 
and Jupiter move about Tftos* } fo moves the Moon as a Satellite about 
our Earth. 

Galileo with his Telefcope fir ft difcovered great Ruggednefs in th^ Moons 
Face*) after him Langrenus attempted to draw her P/ff are; But Hevelius 
has accurately performed that Work 3 in whofe Schemes we may fee the 
Moons Countenance diftinguifhed in an admirable 'difference of Parts, 
both for S&tpeand G?W. We may there fee greater parts that refera- 
ble our Seas, Lakes, River s^ Ifiands Peninfulaes and Continents : Other 
tatife* SpMs lhat referable our Mountains 9 Hills and K*Zfey/ : Thole of 
the Greater parts fomething Obfcure, may we reckon as Seas, and Lakes 5 
and the Brighter we may account JLuui : For fo does our Earth appear, 
when from a diftant Height we look upon a mixture of Land &nd Water 
enltghtned by the Sun ; Of the fmaller Spots, thofe that are brighteft 
and (bine, are Mountains and Rockfi And the Darhgr parts encom- 
pafling them we may cfteem as Valleys. 

N Now 
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Now it is manifeft by the Telefcope, That fome parts of the Mw»are 
much higher than others 5 as that fome parts of our Earth are higher 
then others. For, If ^ou look upon the Moon about the Quarter days, 
we may plainly fee the Edge towards the Dark Part,, broken and 
cragged 3 and many little Bright Spots that are clearly feparated from 
the. reft of the enlightned Part : Which is an evident proof, that 
thefe are the high Tops of Emenenctes^ which receive the Suns Light 
before the parts below them are enlightned. Moreover, The Moons 
Spots caft their (hadows oppofite to the Sun, that is, to the Eaft. 
ward* whilft the Moon is Increajing, and to the Wefiward on her 
Decreafe. 

Now for the better diftinguifbing thefe Spots , and making then 
more ufeful in the Obfervation of Lunar Eclipfes , there are Nam 
- impofed upon them by Authors ; Hevetius ajjigns to them the 
Names of Places here on Earths Grivtaldus and Ric dolus, gives to 
them the Names of famous Mathematicians and Astronomers \ to the 
great advancement of Geography and Navigation^ in felling the Long* 
. tudes of Places. 

Moreover, By thefe Spots the Moon is difcovered to have various 
librating Motions % from Eafi xoWefo and* from Weft to Eafi } alfo from 
North to Souths and from South to North. 
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PREFACE. 

AL GE BRA depends upon the fame Definitions and Axiomrthat a 
con fider able part of Euclid's Elements do, and may therefore very 
jufily be catd a N^ GeQmetry , thh it has no fmaB Advantage a- 
have tlmt.m&k*sw fmt the Suhfiante 

of whole Sciences at once are fome times comprehended in one Jingle Algebraic 
Theorem ; an Infiance of this the Ingenious Mr. Hally gives me in the late 
Tranfa&ions of the Royal Society. And in many Geometric Con/tratfions, 
which otberwifc would Jh defperate, Algebra furnifbes ns with fuch Laws and. 
Rules, as fail not to effett to what we. want. So that mo one conies good Geo* 
metrician that is not a good Algebraift;^ confcquepce no tolerable Mathema- 
tician without it : Andpnce Mathematics are now defervedlr grown into that 
Repute, that they begin to b* t \neftffary part of 4 Gfullemfn s Education, (as 
well as a public Encouragement of therp, the Inters ft of, a Kjngdom) therefore 
Algebra, among ff other Parts (which in famf* fcnfe*maj be term d the whole) 
will certainly come in for a considerable Share. 

As to my own Performance herein , I have omitted nothing that I know 
of which is ufeful, but have run through a whole Syft^m with what bre- 
vity and plainnefs I could, advancing nothing which J have not demon- 
firated where ifs ncccffary, or Jbcwd tht B&afan* of tfac. FroceJL I have, 
applied Algebra to Numeral Kueftifips, an4i Gfqmetry, and jbcrfd tht 
Method of Geometric Cvnjlruftions ; and each of the fs; Jo far, that after- 
wards the Learner may proceed } him {elf to what higher Pnogrefs his own Indu- 

As for the Bnfinafs of Equations,/ have made fome little Progrefs, which 1 
ham* not fien in in? other. In Quadratics 1 findf both thp BfiotfS of once, ; atfd 
i/fCubics Have determined aB-the Jhcteen Cafes, and the Qualifies of tht 
Roots, as how great (ncycj if compatd with, cock other , how many Pojltive, 

N*g*tivc % or Viu&naty J and % A« 4j c P*fi<tow 4. fa yffikk Combinations 

of the Coefficients arifing only from three Geneles, yiz. from three pofitipe 
Roots, or two Pofitive and one Negative ; or, laftty, frope two Negative and 

oni PofiHM. 

1 have alfo given a* AecoHffcof^Jte\bfy#s Converging Series^* it$ 
Demonfiratiqn,and an Application of it to fever at Examples, fufficient tofiww 
how all Equations however high or adfe&tdmay be ea$y refolv r d,and have con* 
fiderd as Previous to this Series the Punftation of Adfelfed Equations which 
is very ufeful in Common Practice ; tho now there s no ah folate neceffity of it, 
/Or this reaches the Cafe of Anticipations, a thing troublefome enough in any 
ExegiGs Numeroia that baa yet beam publffiL 

I have yet two other Infinite Approximations for all Adfeifed Equations 
whatever, built upon very different Principles from that of Mr. RaphfonV, 
with new Methods of Extracting Roots, and fomething elfe of this Nature, 
but 4d 9Qt thi%k §f to publifb them yet, especially Jince 1 m informed that 
Mr. Hatty bat tmfuw/i Lagny'j Method for Adfefted Equations ; which t 
doubt not but is fomething worthy the Application of fo good a Mathematician 
as Mr. Hally is, and therefore will be very welcome to the Public when he 
pleafes to communicate it. 

As for tin Errata's in this Folio, in tranffofing it to a Quart*, (which I have printed 
for my own ufe) I have altered moft of them ; and if there he any other, which in a cur for y 
reading over have efcafed me, 1 will endeavour to fatufy any Perfon whatever into whofe 
Hands thie fiat faB, if they fleafo to give themfelves the trouble of writing to me about it. 

An 
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An Explication of the Charafters. 
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V(3>+*» or 4-f^|| 



oc4-J4|*;- 
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r M added to b. 

a leffened by *, or * fubtrafted from a 
4 mukiply'd into J. 

a divided by b. 

The Difference betwixt * and k 

be 
4istol>, as* to — . 

a 

4, b, c, are continued Proportionals* 
4 is equal to b, 
4 is greater than 6. 
4 is lefs than 6. 
a < The Root of 4*. 

The Root of both the Qpantities dd-\*c. 

The Umvcrfal Root of the Root of &f« added to ddl 
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The Cubic Root of 4-f-*, if V(4>4-*> it had been the 
Biquadratic \ and fo of all other Powers. 

The Cube of the Binomial a-\-b. 

n may lignify the Index of any Power whatever of s+b. 

An Unit divided by 4-f-& 

An Unit divided 3 times by 4-f-^or by the Cube of 4-ffc 

c divided by the Cubic Root of +\-h. 

The Biquadratic Root of the Cube of 4-|4. 
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AL GE B R A is the 'Science of Quantity in General. 
More Particularly, Tar an Art of Reafoning with 
unfyovm Qmmitier, in order to difcover their Ha- 
bkude or Relation to fucb as. are known. 




LGEtfRA is term'd Literd, or Sudani Arithmetic, inoppofition tp 
the Nuptcnd, where the Figures firft taken, are loft or fwallowed up 
in others, which by feveral Operations are deriv'd from them •, but 
in Liners the whole Procefs appeafrrtt firft fight, and gives one . /#- 
ner^l Theorem for aft Queftions of the fame Nature. . . _ 

$. .2* In any Operation jw here Letters are alike, they are fuppofed to be all of 
the fame Nature, as *, -f, 3* &c. But different Letters fuppofe Quantities of 
different Nature, as *, c, i, &c. unJefi the contrary be cxpreft, as b & c, may be 
CJfeo for two lines that are known Sides in a Triangle, but of different length. 
w ' V *• The Rects of Quantities are diftinguiffiable by Figures prefix'd, V**r or 
V(i>fr, Agnizes theTSjfiare Roorof A. V(3)^> expreflcs the Cubick Root of *k 
V(4)ffr the Biquadratic Root, &c 

$,'3, Vmty is fuppo$*d to be prefixed to every Quantity, as 14, or once i, is the 

fimfe.?s4itftif. ; . m 

*/$ "4« If a Qp^ntity hate no Sign before it, -f 1 is fuppos'd to be. prefixed, as +«• 

is the fame with 4. ' 

< . §. 5, The'Sigpx has reference to the whole^upiit y that fol lo ws or prece des 

'it, If aUnefrtdrawnovetevt^toe^^ as^sx*^-*^ or b-f-c~\ dx*, 

wh^re 4 k is fupppfed to be multiplied into: each fimplp^Qpantity J, *, J. 

5 6, A Quantity drawn or multiply'd into it lclf,is a Squareas*x*=ttt ) ifmulti- 

plyM •into its felf three times, 'tis a Cube or third Power, as ax 4 x * =4*1^ if four 

times, a BiqH4drMe % Qtiow$x t Po^v^a? 4* ix^«mo, &c* And fo in Figures, 9 

is the Square of 3, 64 the Cubfe of \, &c/ Ifatft facrd Powers, when they rife 

.Wgki are more coranodioufly exprefc'd by (he Index of the Tfmer it felf fet ovqr 

vtjbe^^-inftead of ^ we *rit? A and ** ittfteadof ( ^U44 \ fqppofe the fame in the 

YyK&b* yb y and higher ?***{& '..'"■! V J ~." ' 

' 5- 7* Quantities art Simfie or Confound \ 4*wp/*, >wlfcn there's but one Member,* 

as iL or W, or <&&£n& c * Cemf**nds x when connected by the Srgn* -^ or ■*-, so 
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&D 2 £ /feW fab>tb*S#)$. ftbW H&fvtn £&*&»# 



• AH th^poffible C*/?/ in Addition axe/»«r., . . ._,..„ „ 

I. Wfav £u**itUs btvt t b$ foot Sign frif&d, *ri*rftfjbtfimV*Nlr& 

^"Rufmjr^ \& fclf-evTdcqtfom tWtaifcry way <tf Nfctattoo, ' tifl^i and 

tbtfmtft. j 3 make 5, whatever the things-be* that are'«lied ? pro-rkfc& they 

..,. be of like Nature ; as two Men. two Lines, two like Poficion*, (or 
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2 SubtraBion in Algebraic Integers. 

like Quantities wjth the Sign + prefixed ) two like Negations, ( or like Quantities 
with the Sign — prenYd ). 



To 2« To 4*«— rf To *— da-fr-***-- To— ._ -™ 

Add_* Add -f-gg~«^ Ad d *— 4dd+ioccJ Md-\-3<U-i 6 

• or 3* • ' > *- s. . 

Tbt Rt*fm •/? W ** fen $**«• /. and «** 9** A ttabinanf tfctt Ifttoaau Cor 
rfe ?r«v/}. J his whole'Eftate) is o. So alfo in $**»itits y if the Line >< S 
i .. fc^fffl 81 ^ theLine B- — <,, and the laft be fubdafted from the 

firft, (orthetrftieirenedb;i)keM)h^m«n1feft^falfchieWnolefs taken awat, 
Jbr is equal to o. 

lis a* Ta^«aV—*—f . To I^•<4 : i$4-1■-i-4M4-« , , 

Ad. -n add ****/ Ad< H»< r JSr-j ~ jL - <» 

$aP 2«-~i* Sam o * <* * o Sam o ♦ o \ » . ia- . a 

„ . 6r b 



» » «. 






* 4 






^*»*«lfr» tf 7 If jrf hasjoooi and oares ;«6 J. theXyhbie of life Eftatels «ily 
r*r ?r*v/r. J lellcn d by to much us the Debt* that is ' sodo~$oa, or 4500 \ tmt 
... tf «b«:DeotlMdbeeo greater, Jus S0a$e had becji-^oOL or 4500 

worfe than nothing. Snppoletfielamein Quantities. "* - • : 



• 1 • • - . ' ' ' 



« ' y 



ft* fr*</}. J Hkfebf tfeHkc) they are iffcapabte of ftrtft 



c 



:2 






sof furtHerOcrineffiw-^imift 
dwnSgjs fcttnYd ^ woMin^nd 



ToW-« To ^ + ^+46-* JTo\ tarhrf o •' 

Add ^-f<^ Add rr -f« Add S£f— W ' ' 

5Uiu H «^u | if+d Sam d dd \ n +U-k+*r+s Sum i3+i+a«. 



S u bt*. ax: ti o h iu 4lgfhrak imagers* * 

QVlTRACTiON finds th* Viftrm* T*t*tbtr litfiA » Zxnfi) IxmtX*, 

Jrbqfc 



Tb* tare* Ca&Mh« occur in -this aajk;^ai^.$nbd«dwg Qnaotities, 

po«hV4lieii»ar«, <u; +a«d^. ^u; Hr-aad^. • 00.— «??•• 






Hat 




71m Rt*fm*f the! I. To take a Pofitive Quantity out of a Pofitive Onei is the 
frxffi h r*fc J W»* thiagtfto fabjdtotheDefettot lift- Quantity taken i thus 

' 3 taken out of 5, leaTerfj-wj, or il. . . - *. 

, II. To fubtraft a Negative Quantity oat of a Pofitive One, is the feme thing ai 
to fubtralt the Subtraction, or take away the JDefe&of the Quantity taken v and 
to take away ta<TDefe& of a Quantity, is f<5 pot it in a pofitive sSte : Tbje-^-* 
taken out of 5, gives 54*3, or 8. ., . . .1 ' 

HI. To take a Negativ* Quantity out of a Negative,' is (as before) e* takeaway 
the Negation of fuch Quantity. Thus— * taken out of— j, gives- 1 j4-3> or—* 
Htucearifethit general Rule for m/rOm, bbthu wbokNerttortak 

aktts. ' ...l', j 1 



. ■ 



From 54 From 366 From-3*/ From-444-** 

Take a* Take -a*» Tike ^ . Take-^j-ft 



Rea.-**#V** Rem.-4*4>tf-H 



or $* or 5W *x**^fi—t£ 

JM*i. That wfien it^s doubtful whether Quantity i s grea te r, the tXB&tdiM *£ 

— * 

<«wi^ww><»»«» < i i ^ ' «»-■■ ■■ - ■■ ■ 1— e m fc ■ fa ■*«wMBM^»dBBMMa^>awMMam«»« 





Multiplication in Algebraic Integers. 

VLTIPLJCJTlONfimUfoPMl <r JUOmgUtf *y two angwVt 

ttac^Mukiplfc^»kii*h^elfch«t a taking the Multiplicand, & 
tec as the*e an Unices la the .Multiplier. . Therefore, 

As 1 to the Multiplier : .% fetJie Kutuplkand to the ProdWt • 
Here alfo occur three Cafes. (1.) When -f multiplies -f-. jyj.} When -f 
multiplies — , or the contrary. (3.) When — multiplies — . 

TSe Rtrfn of iBiT i.' Id multiplying 4- 4 tfitff^- 5, I pot or r ep eat the Pufitkw 
Trtcift in ekeb. J of 5, & often as,there are Unites in the Multiplier j therefore 

/. /*heTotolw«tr*pcii^,\5^.;^^:; vi : 

2. In multiplying -f- 4 into — 5, I put the Negation of 5 "four times j' there*' 
fcje 4 x — <=-20. 

Hfbd in the Gonvertc, hi muftipfyitfg:-* 4 fab -H* I *«■* Ae Petto* of {ft* 
times; therefore —4 x5 = -2o. - - « 

-> Inniultrprying^— 4into — ^, tdenj tiw Negwioo of jfe*r times; tbsM* 
frah's made Potove four times* #»«. -4-2ci ,. ." . ■ < 

4. Multiplication is either of Simple Quantities into Simple Qltanrittot or ' ftafr 
pie Quantities into Compound tfriesY of, lifelyV Cotopeont Qaifltitlas iatoGtOr* 



£|»f* $*nrtto/are immediately 



> . 



"^JL ""^ : ,^7.^ - .■"Eft,,,* 

Prod.** ProoW . Prtd«4<**i# FwxUWE 



: -fc ff o»KorJ*crmdtipii»aflotbor 5 tltf Prodttf fottU 
mteof AeMuluplkationbf the firft Nqttbcr, krt© *woM*t*ot thf fecond di* 
vided at pleafure : Let 4 multiply 7 for a Pnxtaft, diridejinto aay two parti* 
$4*^1 ^d multiply each part by 4 for two more Products y Then, 

B i 



4 



Divifii 



.v V. 



M 



7 = 5 4- 2? Hmt*rtfothcMeth4*fmU$ymi*Sim&%*&itjl>attvtt} 

4. 4^ _r» Member »f aCemfemuL 

"7i = 20-f-8it .- /-•....• 

Multip.- + ^ : : Mnlup: i*-i6 Multip. 8 

by g " ' »y 4 ty ° 



t*-\*cb 



;Prod.4irf— 64 



Prod. 48 — 1 8, or -(-30 



a. If two Numbers lie divided, each into two parts, the Product of the Wbole 
ftaU be equal to the feveral Products arifing by the Multiplication of all the Paris 
of the one into all tWPartiof the other. Let 7 multiply 8 for a Produft, diTide 
8 into 6 + 2, and 7 into 4 + 3« Then, 



8 = 
7 



ii 



2' 

3 



H«w* drifts the MttbtJ tf mtdtifljwg every Mtmker ef • 
x Cemftmui^mtityim* every Member ef 4MrArr. ; . 



5 6£ir i^f^f: 

Mult. 4-4-* 
by *+*_ 



flit. *4-f« 



Mult, bed— 16 
by 4+ wr ' 



4*4-# 






-c ) lrd-i6cc 




•a#U-c*-\-tcdd Prod. 4bcd-64-fkd-i6tc 



The beginning of the fecond Boo* of tocUfs £Jww*f# deihonftrates ?bis by 
Lines, wlS!lWMdil^tia7comitt«ls tato r tfre^4 tte RNtefr htfemadc 
ufe of is vefy'evident without it „jj^l^ 

v Nm. That fincc fere's no fuch thing, as. carrying of Tens, Hugdre^, &€.* 
theie&rface, *s in Vulgar Atttbmeti^ we may t%ntocluIupIy either, at tt* 
ri£ht or left Hgnd, and fet the Rfefults where we. plea fe, only by obferving the 
tSifig Method, like Quantities uforily hap^to^nd ov^OManoth^foc 
^^Ir^veniencyof Addition* asinthefirft ^fitaHnple,4*and^matea«l t 



• ■ < • 



■O ■>« 



•1 «. H ' 



'1 • 

# 



•i/v Vo 



j «■> ■ ' 1 



* »* W 



P 1 v.i si on in Algebraic Integers. 



MSIO N: tembet htm te *viM < *«pwV &***> *«• «»» ^k»^ -M"*" 

Mjrt 0f S^nDm6m 'tis tbefame thingfor Vafce, **£** diWding 
iibv * I »«4, or I 1 for the Quote* And hence anfes the General Rale for 

^fSH^iL tiL XvHbtuader the Dividend Ffjtftion r wife. 



Divide 



1 



} 



44-4-fr* 



It freouentlv habnens that thefe Quotes may be reducM into lower • Terms *y 
mSSSSSS nWd * and particularly where the Tern* , are g«£ to 
?Divifion much like that in Vulgar Arithmetic , only here as »Mdqbm n* 
wcettary to take notice, that if -f divides -f, it gives + m the &W+P: 
Jides — , (or the contrary ) therevarifes — i if — divides -7, the Refute is -*- . 
And becaufe this depends upon the fame Reafoning as that in Multiplication, I. 
furae there's no need <rf* Repetition. 

Suppose 



— — r 



Of the Redu&M of Fradiorih 



Suppofe I would divide d**-ttt, by 



5 



doe-aee 



k^m „*s** i „ i « I firlt enquire what Quantity multipty'd into ** 
y**-eee raa^ae^e ( ^ firft Member of m y Divifor ) wi „ give ^ (the 

jaaa-aac\. ^ Member in my Dividend ) and find aa \ which fee 

in the Quotient, and multiplied into *-*, (all the Mem- 
bers of my Divifor) gives aaa-*ae\ which fubtraftcd 
from the Homologous Terra or Terms in the Divi- 
dend, leaves *de-eee for a new Dividend : Then I en- 
quire again, what Quantity multiplied into * will give 
#u, and find *e -, which fet in the Quote, multiply^ and lubdufted as befo re, 
leaves see-eee. Again, I enquire what Quantity multiplyM into, a will give aet, 
and find ee > which alfo fet in the Quote, multiplyM and fubdu&ed as before, leaves 
nothing. More Examples may be thefc. 



ace-tee 
Mce-cee 



4*44* 
*bXbb 



4—d\AAA-ddd-\-bsaA-\-Ad-±>dd-)-±_ 
J aa a- tad \ +* 

AAd-ddd 

A*d-*dA 

add-ddd 

Add-ddd 



4* 

.- ■ ■■! 

• If ( as in the laft Example ) there be a Remainder when the Divifion is finifh'd » 
fet it Fraction- wife as in Vulgar Arithmetic l 

Note. Sometimes the DWfion may not be performed the neareft way, yet the 
Quotient will be of the feme Value, and may be abbreviated. 



m+> 



• 1/ 



Of the Definition, Nature and KednQion 

of Fractions, 

AFR ACTION it a T*rt w Pdrts\*f an Vmt^ rtfrefinting fom Divi- 
fible Integer. * # 

fi. i. The Denominator exprefies how many Parts Vnitj is divided in- 
to, ajid the Numerator fliews how many of thofe Parts are to be taken i as in J, 
Vnty is dividedjtoto ftiur Parts, and three of thefc four are the Value of the Fra- 

aiofa*. <Hcnce, # . 

i. When the Numerator is greater than the Denominator, the Fraction is 

gitaterthanW»7, asf=i-fv . f . „ A . . f 

2. When the Numerator and Denominator are equal, the Fraction is equal to 

3. When the Numerator is lefs than the Denominator, the Fraction is lefs than 
Wnky ; in the Fraftion *, 4 is not contained once in 3 • 

In the firft cafe | is calTd an imfrqer FraSim •, and if aftuafly divided into 
1 ^.^ it is t;erm'd a nioPd Number f as being part Integer and part Fraction ; 
the laft Cafe, *&. J is aflPd a frcfer FrdEHen. 



I. 2. 



6 ' Of the ReduHiott of Frafiioris* 

§.2 The Ratio of two Numbers, is the Quote of the Antecedent divided by 
the Confequent. " - 

As the Ratio of 8 to 4 is ( \ or) Duple, the Ratio of 4 to 8 is (-} or ) Sub- 
duple. * / 

Hence,if the Numerator of one Fraction be to its Denominators the Numerator 
of another Fra&ion to its Denominator, ( that is, if their Quotes are equal; then 
thefe Fra&ions are equal, J = 2=:*. 

LEMMA L. 

If a Number mtdtijlj two Numbers, 'the frodaBs arifing are in the fame proportion to 
fa) 17. Pr$f. €4€ ^ ^er as the Numbers muhifHed. Let 2 and 4 be refpe&ively 
7. EkcLceroB. multipl^d by 3. I fay (a) 2. 4 : : ( 3*1.3x4) 6. 12, for Dy £. II. 



\ L E MM A IL 



m 1 

Jf a Number divide two Number** the Quotes me in the fame proportion to each other 
m the Number t divided^ let 6 and 8 be refpeftively divided by 2. I fay, that 
tf. 8::|.4. thatis'6;8::(r<Stof8) 3-4for t = -V - 

$. III. To reduce improper Fruitions to Integers. 

Since any Fraction, fuppofe 4, does not only fignify fix Thirds of Unity, but 
alio the Third of fix Unities : Therefore divide the Numerator by the Denomina- 
tor, and the Quote mall be ah Integer. . > 

Divide 12 ( - , Div. abf . Div. xx-\-3xb4-bb/ . , 

$. IV. Te reduce Integers to FraOinsef the fame Vdue. 

if no Denominator is affign'd, let Unity fuppty tfie place, and it's evident the 
value is unalterU 

Thus 13 is made — - ab^zz— # 4 4. c * = i!±lf^ 

But if the Denominator be aflignM, firft imagine the Integer made a Fra&ion by 
Unity as before ; then multiply the afpgjrM Denominator into both the Numera- 
tor and Denominator, the Fraftion ariifing will keep its Value by L&mnu I. 

Let a have b for its Denominator^ thtti~-~ £ tit bb -f cc y have c + / for 
a Denominator. Ttai-J^ 



from the Converfe of this arifes the following Cafe. ^ 

• • • 

$. V. To reduce FraBions into lefer Terms (then ptffikle) of the ftme Vtkil 

You may,, by infpeftion, difcover what Quantity is multiply'd intoboth the 
Numerator and Denominator of the given Fradjoa, divide each Part by that 
Quantity, and the Quotes will make a new Fraction of the ftme Valfle, bfJJmm^iX. 

• m 

1 ' ' ' ' *~ 

Thus y divided by the common Multiplex b produces ^- or « > and **+"•■+**+«*' 

divided by the common Multiplex «-K is reduced ta~, or ttJUe of the Suae 
Value, 



bbi 



{Div i)j ? _ «* *+trf+» 7 Di v.by 1 

bd j— T ~-^j444TJ 



§. VI. 



Of the RedptikmofFrattiottf. j 

$., VL T« rtdHctmix'd Numbers HFvAtUont of the famrValuti 

Firft : (by $. IV.) make the Integral Part a Fraction, wbofe Penomjnator. fliall 
be the fame with that of the Fractional Part men ; and to the Numerator of this 
new Fraction, add the flrft Numerator. 

Those 4- — — ^±*. *-U-4- te==*b£**±i or — 

$. VII. TeredmitmTra&Mnt ft** Integers^ which fbaBbave the fame Ratio to each 
tthcr at Fra&ian- five*. 

Multiply alternately the Numerator of the firft by the Denominator of the fe* 
con<L and the Numerator of the feeond by the Denominator of the firft, and th« 
ts* Q Product fliall be the Integers fought 

« 

ThBs^and~ar«iiiproporUont!Qe?chothor*a$<r»QdAfc. For (hy£a*»4i) 

T= £ «lfc l—Tk therefore inftcad of ufing the Rflt»a ojf |- to f I may uft 
^ ^ £ t0 * w ^ch is equal thereto : But (by U*m II.) J J ; ; -w & *.w.&c« 

• Thus -y -^- : : 2>m»4-«fcmM. daa — ddr. 
Thusalfo-^ ^ ixfd^i^^rqb . ce^crr^tc^tfr^ 

And thosj ifT"«=— , then alfo arr-lftrb^cddy jrbich will , be of frequent ufe 
hereafter in the Reduction of /Equations. 

,$. VIII. To reduce FraQions to 4 Cemmon Hemmi***** r$td*ipg the firft P Witt* 

, Multiply alternately the Denominator of the lafl Fraction, into both the Nymf* 
rator and Denominator of the firft, aad the X^pomin^tQr of the firft into the (to* . 
xnerator and Denominator of the taft, the two new Fractions will be of the feme 
Value byl*mm*l. 

- Thos-f^-r aw reduced to ^4-£- that is ^3^ 

Thusalfo^^V^ 23 ^ ' " 

If there be more than UrditaGiAM t<5 be,«edjpVJ tq a WjlJ^oq ^nominator, 
firft reduce two of them, as above, then there~will be one Iefs-thah before j and fo 
on till they are allreduc'd to one : <?r which is the fame thing, and perhaps fhorter* 
ntlltfply the Numerator of each Fraftion into ol the DeaomioatjflW of the p$ere, 
for n«w Numerators j then multiply all the Denominators together .for a qew Of no* 
mfnator. ; 



\ib*i 




^=^--^77. And fi) ajfo in Compound Q^aotiries. 



9 

^.IX. Ttrtibice.FrtHiauipt Cmtm V f t mim * *f fhtfaf J^w,! 4»4 ift tht 
It aft Terms j when it may be done. 

' <i.) If poffible, fpdnfx the twoFraftions prop6sM into the fcaft Too, by tjie 

freateft Common Dttifor, (ftr Lemma IL) Then multiply alternately as bdbi** 
f. VIII.) (2.) If this is not to be done > ( i.) Divide the two awondiutort 
-by the greateft Common Divifbr. (^.) Multiply the Alternate Numerators by 
thefe Quotes for new Numerators. CiO Multiply either of thi Dtnomin^ors by 
its Alternate Qjiote for a Common Denominator. 

• « 

C x The 



y 



8 Addition y SubfiraSion } &c. of Algebraic Frattions. 

The Abbreviation here ( which is of 

very great ufe ) depends on this, ' That Let —■ and '— be prOpos'd* 

every Member of the New Fraftioo, i* " • . "* • . . ., 

the Qoow of evcr y MeBJD£r of the . oId ' C Common D'vifof . 

One, (when reduc'd as above J divided at and n the Quotes. ' 

by the Common Divifor of the old De- . .^-h^ -™. the New Fra- 

nominator, viz.. a; and therefore this ■ . ^ 5 P >>£„ 

Fraction b equal to what it would have " lOB * 
been by $. VIII. vit. J^t^*t^_ „ is ev i den t by Umm* II. 

, Thefe p Sections well onderftood,there is no difficulty in Addition, SnbtrtiSm^ &c. 



-ha- 



Addition W Subtraction of Algebraic Fra&ions* 

R ACT IONS (if need be) being firfi reduc'd to a Common Denominate (ty 

f Lemma I.) add or fabtraH the Numerators at in Integer s^and fit the Sum or R*~ 

1 mainder over the common Denominator. ' For from the common way of Nota- 

ion ? -|- 1 of the fame thing, make \ -, alfo \ — £ of the fame thing, is -J or 4. 

• • * 

Examp.i. To 7 To 4 ^-^d 

Add 1 Add i .10 -j- 

Sum 4 Sum ^ when Add -^* 

reduc'd. *' 

*Rimmberas ExMf'i- From 4 r ^_ jm*-« 
k»b>u Nm- • Take 4 F"> m — ^- , . 

ibtSfrvSigu Rem.* Take <H " L a ** 





Multiplication of Algebraic Fra&iom. 

A.i.T N MultipUcation of p^ Fractions, the Product is le6 than either of 

^^SSJSr. I would multiply } into ',. From the Definition of Mdti- 
plication, • 

i.|:: V to a fourth Proportional, But i c^f •, therefore * c~ ProduO •, or 

i. |^to?fiwth' Proportional. * But icr'*} therefore tc-Ptodtftiw. 

6 2 Fractions (if poffible) being firft redncM into lower Terms,. mokipta*Jie 
Nu^neratorTtogether for a Common Numerator, and the Denominators for a 
Common Denominator. • '• .) ■ 

4x| = T4ori»nt*»eloweftTerms. .r^^T—ir-.' . . 

M If* U+ud "^ 

Mult, P- ,-. ^Theprodoft *y**»*^., 

^ rfr-yd f anting 13 

To 




v 





ale FratiHotif. 



the 

CO 



vjwn y J&gevraic rramms. 9 

To demonftrate the Truth of the pr ecceding Rule, «*ci \ x J — tv- Froita 
ie/fe. of Multiplication, t. 4 : : * to a fourth Proportional ; I am therefore 

prove that 1.4 : : *. T ? : 6r in Letters, 1 -£-' : - c \tj * inftead of 1 put 7- ©■ 
qual to it, ( to bring it '4tt the ffcfte denomination wittr the next Term ) ; thed 

"T * T • : T # T* t * lat ** ky £***»* {I. *•*::*. *, which is evidently true } 
th^forel^e^alltyoffrroportioD^ k. J-:s —v^y-j* 



or it4*s U*4>**** 



-fetal* 



i*^A« 



«* 



i-! 



• » 



Afgdh 



* 




than either the Divi- 



fi the dhif*n of proper Fractions, the Qgote is 
for or Dividend* • 
Demotf. I would divide 4 by *, or the contrary : from the Definition of 
Divifiori} As Dmfcrr W Unity i :R> Dividend to theQyote. T,ben4- * :: itoa 
fourth Proportional s ttbWh mutt be r than |, becaufc i c~ 4 . and alternately, 
£ . t *. : if » a fourth ft°pwtional, which moll be C" than 4 f becaafe i c~ \ : i 
^cb w* t§ h dcmnftr*t*d. 

f . II. Fractions (if need be) being ffrft reducM to a Common Denominator iri 
the loweft Terfos, caft awiy fuch Common Denominator and divide the Nunfcra-* 
tor of the Dividend by die Numerator of the Divifor. 



**% IF"?? Wrftfii— B.*.iys.«. 

Divide 4*4^1 And fb of aO other* whether Fradi* 

3<* C /■v.^» iu-f-i*> oni proper, improper, or mix'd Num* 

k« M, ~jM^°^ Vb-^-iA **** wnen wd ac 'd to a Common Deno* 
*>? •TT7. 4 ?S • mtaator. 



IWlX I 



*«tafl»l 



M Ifc 



1— f 



It* 



mm 



Analyfij 




loon: lis tnc lame lr.cne ivooi oe a mmnam^ *-+-£>> a ac/hwh, as 4— #j a 
TrimmuUy 2%*-\~b~\~c*> a gnadrimmlal, as 4 4" * ~r * "t* 4 <**• 

But the *•»«> of a Binmitl^ being the molt proper afid eafy to be refolv'd again 
into its Root, (which Refolution is what is meant by Andyfa) I (hall only profecute 
the Generation of Ftonri from it. Ex. Gr. 

* 

4-|-t, the Root 
* s-JfM-U or a*-\~idb-\4b y the Square. * Set tbtCtwMfcrt* tkt bepnnirig. 

*-\-b\ » , or «M4-344>-f>34^4-^, the Cub! . 

• ■ D «M4 



-/' 



io Of the Geneftf ttrid Andyfit 6f Pofrerf: 

■ 

«jj3|4, or 4*4-44'i4-d44tt4^4*'4-4\ the Biqoadratc 

*PJ!, or ^-f-j^t-fio^W-f-i 044^4.54^4^', tbeCubiqoadrate, eh:. 

Which Powers mm? k *l«* rcfrefctteim Piano. . . 



M^ 



Rm*--*" 



M 



at 




KZ> 


ab 




The Parts of the Square are 
all apparent. 

The Parts of the Cube arc 
all vifiblc except 444, which 
tics under the higheft *& 



In the BiO i. Sb 
tiuadrattfa. <t\> 
the Partsf %. *\> 
lie thus. 



«. 4»* 



8. «'*• 

P. 4 



* 



10.4'** 
11.4^ 
12.4'i 



il 



r*4*» 

14.4P 

'5-4*», 



i<i. M*,lksflod«r i^y*. atttte 
reft arc rifibk, . 



« 

f II. AO Higher Powers taay be reprefetyedin ?W and will be Patylfclipipe- 
dons, which I bare not found any one y a take notice of,only the length of tfeem wiU 
depend upon the Value of their BimmUI ft«*r 9 and where we come to have * higher 
Power than a Cube. Stippofe bbbs^ it's but multiplying b Into its fcift tod let the 
Produft extend in length} and then the two other parts, multiply M into thptjengtb, 
♦ihaU make up a Parallelipipcdon. 

-ffltlr. -From the Procefs in the preceding Gem fa, which is our Exenpplar in aty 
Cafes that can happen, we hive a Method of generating Porters from any given 

Soppof c I woul d hare the Sftuarcx>f #\ui *\ 

M+rr y oxd4+rr\\\ Imuftmake it to a^lizJv- > the Sq^e fought : 
staffer the ftfpeftive Partaof the Square **|rS' ^ 
Hi * I ft. Thus* 

$. IV' If the Root bea TrimmUL> or ha ve yet more Members, the Cafe is ftilt 
the lame, only Ms^iabJ^bk, mull beVepeated lb many times Ave one as there are 
Members in the given Root. JForlnftance, if the Root be a Trimmid^ there will 
be two Ope rations. 

Suppofe U-2*+n\i was demand, -X r|H^ IJ^fil** t^ 
^•^K)Sqiiareti^oiirftMcmbcn V-< 2 i T^fC £*«■»•!«• 
as in the Margin, (a.) Let the two firft ' . v *ll +***;< **• 
Members be *, and the next be** theh : ... * \ ' ' 

wiB 44 becqual to the Square of the two J S*?l^ # +1i 
firft Members, and theftcond Operation a *i 2 £ Y*9*-V1P •. 
rtllbethus. ^ C#|WW., 

This might have been performed, £y The whole Square (ought. WI4// 

(quaring the whole Quantity at once ; ^"^^'^"'ft'^OT'H-?** 

but it^s done graJmrn^ for a plainer in- 

fight in the Extraction of Roots, which is only the reverfe hereof, and.muft ( or- 
dinarily ) be performed i*ddraim. But to apply this to Numbers. . . 
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Of ik Gentfis 4*t Mdyfisof Te^erh I i 

Suppofc i6iz\i was demanded; fcfe are here to 
bfe the fame Procefs as in the laft Example, only 'tis 
neccflary to hare refpeft to the number of Places, 
as tic Square of the firft fteure 2, or iobo* will 
have'lfr Ciphers after it; -tife Reftangte of 2 into 
6, or 1000x600, will have Ciphers. The Square 
of 6 y 6x60^ is $6 with four Ciphers *, itad fo bf ail 
otners* 

$. VI. The Reverie of this procedure ftrnifhes 
os with a Method for tbe Jadrfis or Extraction of 
"SqBarc-Rodt*. 

Suppofe ad+2Ab-\-U\i was demanded* ( 1.) I ex* 
trad the Root of **, which fquar'd fet in the Qpote, 
ana fubdu&ed from **, leaves nothing. ' ; 

(a.} To find the other Member of the Binomial, 
viz- *, I have the double Re&angle of 20k \ 4 is al- 
ready found, by confequence a* one of the Faftbrs > but if a Rectangle be gi^en* 

• • •• *hf l 

4nd one of the Falters, the other Factor is given by Divifion, t/fe. vX*\ 

having found die other Member, fquare it,, multiply it into the Dhrifbr, and fub- 
f)u£t the Prodiifts from 2#-H^* ( which muft be firft brought down as in common 
Dividon) and there remains dothing* L 

1. Hence tbe in extracting Square Roots, the Divifbr is always twic*tfae Qji*» 
dent { _... i 

a. The RcfflvtnJdocs always contain, or at leaft i$ equal to( lab^M, or) tbe> 
Squire of tbe Figure )aft fet in the Quote, more two fteftangles of the laft Figure 1 
into ^ the Quote. > % \ 

v 3. The JfrUiitum or Number fubtra&ing, is. always 2J&4-& cia&lyi ♦ j 

, 4, From the Order and Nature of places Unity in the Divffor, will ftand under 
Tens in the Refblvcnd. - ... ', ' .-,."!,, 

i But in order to difcovir the Square, Qibic, or Biquadratic Root of. the firft 
Function (is alfo further if need be) in Nbmeral Extra&ion* the following: 
Jable may properly intervene here, whole life is briefly thus. j 

; What's the ncareft Square Root of 6\ this lies betwixt 4 and 9 jn the Conmai 
of Squares, and therefore the next ftuare Root under the Truth is 2 oppofite tq 
4. Thus the next Square Root of 79, is that of 64, «&. 8. The next Cube 
Root of 187, is that of ii$> *«. 5. The neat Biquadrtte RoOc Of 456% ii 
that of 40^ wu S, &*. 
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§. V»; To apply the preceding E*- 
traction to Numbers. 

. Suppofe 6822 544 U was demanded. 
After" pointing of every other Figure, 
beginning at the right Hand, the neareft 
Hoot (under truth)of the firft Punftation, 
is 2 i which fquared, fet in the Quote, 
and fubduded from <5, leaves 2. Bring 
down the nextPunftation 82, then is 282 
( the Refolvend ) *= 20b -f- U : ; there- 
fore double the Qpote, viz.. =24, and 
thereby divide only the two firft Figures 
bf 282, to leave room for the Square 
of the Quote, which is part of the Ab- 
latitium, and there arifes 6% which 
fquarM, multiply 'd by the Divifor, and 
the Sum fubduded from 282, leaves 6. 

3 . Let 4=2tf , bring down the next 
Panftat* 25, then is 62 jm***-^** To 



v • • • • f 

6822544^2*1* Ropk 

• 4 Ablatitium. 

^♦.4^282 .... Refolvend. 

24 , ==3 24* 

276 Ablatifc 



24. .52^62 5.. • Relblv. 

521 . . % Ablatit 
24.522)10444. Refolv. 



IO44 =24* 



.10444 Ablat« . 
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Of the Gepefii (miAsd^tfJuve^ % 3 

find i, fqoare the Quote, ete cORtinniog the ftinc Operation as before through all 
the Punftationsj and theTrocefs will appear as in the Margin. 

$et fince the Tens refohing in (Roaring 6\ ( the 
fecond Figure in the Quote ) may be carried to the 
Tens in 2*, ( the other part of the Abladtiom ) there- ' .CT 
fore the Operation may b# afrbrttiat** Jw«, though \ 
it can't (ordinariif) U higher Powers. Thus.' ^-~ 



6822544^2612 Root: 

4. 
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The proof of a Square Extft&ian. If there be any 
Remainder, fubtraft it from the Sum prapos'd to be 
extra&ed, and the Remainder fhatl be equal to the 
Square of the Quote or Root found, if true,, Ex. gr. 
the Root of to** it 78* and there retains 10 after the Bxtra&ion ; extract this 
1 o from 6094, and there refts 6084 equal to the Square of Qaote or Root 78* If 
there's no Remainder, the Quote fquar'd will give the Sum again, ai the fquartf 
Root of 5625 is 75 without a Remaijideft fort be Square of 753:561 5- 

$. VIIL If the Quantity proposed be not a perfeA Square, it nay neverthciefi 
be continued after the fame manner, by a Co*virgii% SnUi% Bearer the Truth than 
any aflign'd Quantity. 

Soppofe"**^ [ was demanded : 

If the Quosete continued infinitely, the fime 
Method of procedure wffl continue infinitely : 
viz. Abonns fftare tb$ gfyuvxity loft fit in tbt 
«$***» 4Hd4vid§ lb* Frfcbff by twkt th$ wbott 
9g#$* After the two firft Quantities, this will 
be always a Negative Series. From hence we 

have a new Method of eitra&iqg Square Roots, 

t» an hundred Figpres or more in an hoer or two's Time, which by the 

Methods caa't be done iufomaay Years pecbapsnotiuan Age. 

♦ • Ihavefeoiafa»aAhftrtft of F^km^ l^ffs NHfilks Mitbnkt, etc mi^ U 

Wit ( I prafunftt ) upon this Principle, and has the fine ftocenfions, though the 

Abftnft wa* tt>o tort and gNperfeft to find the Reafon of his ProceTs; Aifo our 

own Ingenious Mr. Rtfbfo* was pkafod to (hew wt theiame *W#/ hirfrfetf. *, and I 

doubt not but if be would allow himfelf Time to profecute it, be might make the 

fame Application, and perhaps better than I here done. Mine was this 5 

i,l confider'd, that in extracting *h<r Square Root of any Figure, fuppofe 2$ 
to any Number of Decimal Places, fuppofe 27, at the fame time I attracted the 
Root of tm bm+td Miium tf MtHimssf MUtomof AftKms. 

2. That in extracting the Root of four Figures I fcouM not mtfs Unity, if t 
extracted only the Root of the two firft with two Ciphers % or if of eight Figures, 
the Root of 4 with four Ciphers ; if of fixteen Figures, the Root of 8 with eight 
Ciphers: andfoon. 

3 „ That in the Operation, great care ought to be taken, that the Sarptofoge af- 
ter Extraction be added inks proper Phtee; and that alfo in fubtraftins the 
Square of the true R»ot from its correspondent Place, the fame Caution be obftr- 
▼ed i which perhaps is «afiaft done, fippotfog alt Co be Decintofc after the firft Pan- 
ftation, tin the Operation Ik Snifc'd. 
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Frm th* frcctditig CifiJerstwu. 



Soppofc looooooooooococoooooocooooolVwere demanded 
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200000000000000000000000000 /"i 5 the Root cS^A+B 



2) «o (5 



Rem. 



3)-2S(8j 



io 



-iooo Refolr. = Rem «'4-^» 
-6889 Ablat. = 83 1£ 



■83 Root of C 

141 7 the Sum. 
-1783 Root of P 

14142*7 the Sum. 

— 34376110 Root of B 



14142133623780 Root fiotaL 



\. 



—1978000 Rcfolv. = Rem. 4" ^ 
—7745089 Ablat. =1783!! 

--9723089X2828434I- 1 (=—3437*220. 

V 

If there had been 32 Figures more of any fort, Ciphers or not Ciphers, in the 
Number propos'd, one bare DiviGoo more would have given their fifteen radical 
Figures » which is an immenfe abbreviation, and perhaps incredible to fuch as do 
not apprehend the Reaion of it. 

Here alfo might be ihew'd from the fam4 Principle, a prodigious fliort way of 
fquaring any large Number near, but this would be too great a Digreffion in this 
place, and foreign to my purpofe at prefent 

This I believe is as fliort a Method as is yet pobHfli'd, and I am fore tot yet com* 
jnonly known •, though I have two others, one built upon Mr. R*fbfon 9 % Ntu 
mrd Seri$s % confidently Ihorter in pra&ice than this : The other much fhorter 
than either* whkh gives the Radical Integers of the whole Sum proposed only by 
lnfpe&ioa* or at leaft by one Diviiion, ami converges as fait in Decimals as either 
of the other \ but this I do not yet think fit topublifli, becaufe I hope to makea 
farther progrds in it 9s to its application to ail forts of adfe&ed Equations. 

§. X. From the Bmmid s-\-b<> is generated (as before) *-H>iU or 
jJfo*Jh\-iJA<\4fi % which is a (landing Original for the Genefisof aCubefrom 
any given Root. 

. Let d-i$\\ be propos'd, and the Members refus- 
ing will anfwer the refreftive Parts in the Original, as 
in the Margin. Suppoie the fame in a Trhmmd^ SZfwbi- 



344ft 



h- 39 <Uj 

+507^ 
•1197 



. Let 57209(1 be demanded* 

As in the Square, fb here we muft obferve the Order 
of Places the .Cube of 5 having twelve Places or Ci- 
phers after it, cfc. Alfo 4 is firft equal to 5, and 
i = ^ i then 4 = 57, and* — 2. Again, 4 = 572, 
and * =2 o. Laftly, 4 =r 5720, and b = 9. 

§.Xt. As for the Andlyfis or Rcfolution of the Cube in- 
to its Root, we have no more to do than to find the Mem. 
bers that compote it, ( fuppofe it to be a Bitumud) one 
whereof is difcover'd by infpeftion, and the other as in 
the fobfequent Operation. 
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138990* . . 
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18723760158032? 
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*444-344H-3*W4W4-f-* 



Let *-H»It be demanded. 

1. Set the Root of the firffc Member 

J£ in the Qpote j Cube it, and fnptraft "^j^-f-j-W+W Reibivend: 
(torn***, there refts nothing. >>3^+|S4SAblatiaam: 

> To find the other Member*, wehavea*^ « is found already, and by co& 
fequence 3 « > but having the whole Produft 344ft, and one of the Falters; 

wc 3*«» the other alfo is found by Dwifjon ~=3 b. 

Set * in the Quote, Cube it, multiply the triple Square thereof into all the 
Quote, ( which nereis only *) h multiply alfo the tripplc thereof into the Qpote 
CO Sonar d $ which fereral ProdoOs fobtrafed from the refpetfive Memben in the 
Kefolvend, leaves nothing. . 

COROLLJRJIE S for Cubit Extrtfions. 

I. Hence in extracting Cube Roots, the Triple Sqtiare of the whole Quote is al- 
ways the Divifor. • 

II. TheRefolvend does always (contain, or at leaft is 3 4*H-3<**-W**» or the 
Values exprefs d by theie Letters. 

III. The AU^aimn is always exadly i**b-\.$M\to. 

IV. From the Nature of the Puhftatibns, and Order of Places, Unity in the 
Dmfor will always fond under the Place of Hundreds in the Rcfolvend . I make 
vfe of no more for my Divifor than 344, and thereby fave fome Labour j though 
au I ever yet law add 3*»-W* ', but it coma all to one End; 



1872376*01^57* 
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Let 187237601H bcrcquird. 

After pointing every third Figure 
from the left Hand, take the neareft 
Cube Root of the firft Punftation, by 
the preceding Table, trie 5. which let 
in the Qpote, cub d and fubduftcd 
from 1879 leaves 62 > to which bring 
down 237, it makes 62237 for the Rft- 
folvend. 

2. Triple fquare the Qpote for a Di- 
vifor, vlt. 5, which is 75- 5 will ftand 
tndtf 2, the place of Hundreds: So that 
75 divides 622, and gives 7 for the 
Quote. Which cub'd* iquar'd and mui- 
tiplyM into the Triple of 4, alfo mul- 
tiply M into the triple Square of *, give* 
the three Produ&s^ 43,73 5,52 5-, which 
fetun their proper places and added, 

give 60 193, the Ablititium) to be taken (Hit of the Refolvend 52237, andther* 
refts 2044 j to which bring the next Puix5Ution<yo 1, it makes 2944*01, a new Re- 

3. Triple fqiiare the Whole Quote 57, which niakts 9747 for a Divifor to the 
new Relblvend as far as Hundreds •, proceed as before, and there refts 68353, which 
(hows that 187237601 contains a pfcrfeft Cube, and 88353 over and above : The 
Truth might be profecuted in Decimals near, by adding Ternaries of Ciphers, viz.. 
0004 and proceeding after the fame dianner for as many places as is required. 

The proof of a Cubic Extraction is this, Take the Remainder,, if any, and 
fubtraft it out of the Sum propofed to be extracted 5 then Cube the Quote, which 
will be equal to that Subtraction if true. 

Example. This Cubic Root of 24489 is 29, and there remains 100 > take this iod 
out of 24489, there refts 24389 equal to the Cube of 29. 
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and therefore may be mm 
or 12, at a time, if need 
the following Extraction. 
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i$ 0/ fie Genefis and Anatyfis $f Fbmrs, 

Let *M^Pil be demanded. 

Let * fignifytbe neareft faot of the .. 
fir ft Pupation, and * the Remainder •, 
Then this Series may be expre&'d in 
words thus. Ifu the Cnke Rmt (mttr) if 
ibtfrp MB*** be sJdid^heJ^u eftbt 
Xmmndtr dvmJtdby the Trifle Sfure •/ 

JTsjL* ./ tku V &~*J *»"»& the rei + tb. &«e *™"hj* ** 
S««W fferib* &««, refund A fUsfm* tb* Stmsmfmg jM, $f vfimufy cm- 
tiwu<L infinitely amah the truirjueef*iyC»be Number. . 

In the application of this to Numbers, great Care muft be taken (, as in the pre- 
ceding Quadratic Series) of the Value ofMace* becaofe of adding and fubcraa- 
ine. andconfeaueotly finding the Place of each Figure anfingra the Quote. 

given to be extracted is very Urge, I fball only give as fmall an Example as is 
practicable in this Method. 



B 



Let the Cubic $m of the 

mixM Number 37-545 be de- 
manded to four Places in De- 
cimals, and the Operation will 
be as follows. 

Such as pleafe may, with a 
little more labour, throw yet 
more Decimals ac a time in 
the [Quote, if inftcad of the 
aforefaid Quadratic Series, 

they ofe *-f *^ZJ "*"* &e ' 
And if inftead of the Cubic 

they »fc this* -I- £523 *+"• 

&c. Which two are found 
by taking -as much of the fe- 
cond ana third ftep in each 
Series together as may be con- 
veniently done* 
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37=* ail the Qu.35.6u3 o- 



100 
189 
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.95 5ooo=Rcm.-|-if 

♦050655= Cube of Quantity lift pi 

cedintheQgote, 
T.Z311 «^= to its triple Square * *, 



^IflS*"* -wto7jt Ablatitiom* 

Quote > - ■ p. ■ 

34.0707 V.3 27 7 53 0/--0096 1 =* 
y 3066363V 

21 1 I67O 
2044242 

67428= Rem. 



Another Operation would give all the Radical Figures, if the Sum proposed was 
continued to eighteen more PI aces. 

And in like manner the BupdraiCy CdujHMdraiek, &c. £*#* may be very 
hriefly extracted. 

1 (hall pafs over the Bufinefs of mix'd or adfeded Extractions, fince that is much 
more conveniently perform'd by Cfmwrgjmg Stria as hereafter. 
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Redu&ion of Simfle Equations. 




ties will be indifferently mix'd and complicated, therefore it will be convenient, 

for an eafier ' dittinftion of them, to ufe different Charafters, as *, k; c 9 d> &c 

for fuch as tee known ; and x> j, &, for fnch as are unknown* 

$. 2. When Quantities are thus mix'd, it's neceUary fo to reduce them, as that 

the kjfvm may poflefs one Side of the Equation, and the mdtmwn the other. Ex. gr. 

ab 

— z=zx^ whence by comparing them together, the Value of the 5 " unknown may be 

difcovered. 

$. 3. Equation are of different Kinds, according as the Root of the refpettive 
Powers of tht unkmmt Quantity is compounded, viz.. SimfU (or Lateral) §!**» 
dratic. Cubic, Biquadratic, or yet higher* , 

§. 4. In the- Refolution of SimfU and g*adratic Equations, I lhail make ufe ofthe 
common Methods, unlefs where the Homegcnetm Ctmfarationu, or abfolmcly kpovm 
$*aati$y is very great } in which Cafe ( as well as in Cubics y Biquadratics and Ugbir 
Tmers) the new CimHrging Stria is much preferable. 

The RtdaBhn of Simple Equations, which is firft in order, may be effc&ed, 
ciljfeer 

By Addition. 

$• 5'T F ,tpu * **""£' ** "U'4 *• %*•*» *** T#*U witt h £$m/. Wherefore to get 
J. the unknown Quantity xby its ftlf one fide of 



Let there be ? * 

propos'd, J Add *.,* 



Add 



X=k | < J 4 



the Equation, 

C— X=0 0-\Jh—X——£g 

Z^L Add-T * ' ' ' * * 

c=x tU • ' ' •*£ 



By Subtraction. 

IF etpul things bt tJktu from Eqnd, the Remmtuler willbt EtpuU. .) 
Ex,gr. 

X-\-*=b-\-c d d \- ccnq q \ \o-\-x-\-ioJL\-\ 

Sob. — *....— 4 Sob.— «* — 10— i«i— 4...— «• — 10 — ioJ-J-4 
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dd-^-ee— **— 1 o— lorf— >=» 
Not*. Tbefe two ways of Redo&ion, iwe.' by AUitimt ztASnkrdOm y are conv 
pendioofly performed by tranfpoCtion of Quantities to the other Side of the Equa- 
tion with contrary Signs j as in the preceding Examples. 

x— r- h \ t ib—x=~gg dd±ec=ff— io-f-#-f-iorf-|-4 

Then, *==fr-f*-H Then, ib+gg^x Then, <W+«— #-100— lorf— 
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1 8 ReJuBion of Equation? ioVrofortional Terms. 
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Hy. M U L T 1 P L I C A f I O 1*. 

F equal Quantities he tnkltiftfd by equal £h*toiti*s^ the ProdnSs wit be eyeiL 



x 

Propofe — —b 



x 



= t 



X 



nrrr 



id 

That is x^zdk . Tha$ is x = $ic 

But in Practice only multiply the Den6mfaatar of the Fra&ion by the whole 
Number on the other fide the Equation. 

x 

JS*. p. -j = t, or *^3<fc j And fi> of all other* 



Malt, by *^*^±^=^4^ 
That is xsdUm^err 



I 



By Divisiei*. 

F eqnd £3**i*i*t *< divided ly eqml 8*Mtiti*h the SsPtee mil Uupd. 



Propofe **♦ =6* 

Div- by *— - -— 
Or x-=^6 



i*$x— io=sioo 
That is i 



dx-\*x=qq 



*. * <M* ^ = £ «** ... £=£ 



Or*= 



d+e 



Or * = 



«P. 



are mnttipl/d into the unknown 
other fide of the Equation 



if 

that 

the 



.— « 



And fo of all others. 



In Simple Equations, the unknown Term * is always clearM by a contrary Ope- 
ration : Therefore if it be multiply'd into a Quantity, divide both Parts of the 
Equation by that Quantity \ If it be divided by a Quantity, multiply, &e. 
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Reduction of Equations to Proportional Terms* 

Since if four Quantities are proportional, the Produft of the extrtam Terns is 
equal tp that of the nuddle • From the Reverfe hereof *tis evident, that if 
an Equation can be fb divided into four Parts, that the Produft of the Means 
(haB be equal to the Produ&s of the Ettrearas, then fuch Parts are proportional 
Terms •, wherein to make the thing tofefnl, it will be convenient that the laft Part 
(or fourth Term) bo the unknown Number. 

i. Obferve, that if the Equation confift of whole Numbers, let that Quantity 
which is multiply'd into #, be the firft Term. 

Ex. $4tbx~qq If dx-\-cx—bxz=zrrd 

Thenar.:*.*. ThtnJ+c+t£? } ::{ f d }x 

2. Unity 



*t 



AKtfiiutmtf 

2. Unity will be one of the Terms* if nothing elfe can be found. 
Ex. **-4-£=r TbatiS4*=:r-- b\ then*«i::r — b. # 

In affiled Equations xxJ^bx=sd. or xx—d=abx . then b . xx—d : • i .* 

3. In f radions •, If no other way prefcnts it fclf, rcd no e them to Integers, and 
then work as befote. • 



E*T^= 



d::d .x* 



e c 

xb=;cd. Whence again b.c::d.x. 



xh 

If it had been — == d> then 



1 

Thefe Methods are of great life for expreffing Algebraic Canons in Proportional 
Terms, and confequently for turning fuch Canons into Geometric Effcftions r if 
heed be) > alfo in finding the Tangents of Curves, and other ufcfnl Applications. 
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The Kefolution of Simple Eq 




WHEN a Qneftioa is propounded, put x for the unknown Number or 
Quantity fought, and wotk with it according to the Terms of the 
Qu eft ion as if it were known, till an Equation be made 1 and then by 
fome Cor all) of the preceding Cafe* in Redaction, x may be clear'd and poUefs 
only one Side of the Equation j and thus being equal to fomething that is known 
its Value is alio difcover'd. • * 

' Q&fi. 1 . The Sam of two Numbers is 1 ( = 19 ) their Difference is d( == g ) • 
What are the Numbers ? 



1. Put at for the greater Number 

2. Then the Lefler will be *— x 



x 

l — X 



3. Subtract the Lefler from the? __ / 1 3X 

Greater to find their Difference, J> x' ™ . 

which is equal to I ~ r — $ Orzx-s=d 

4. Tranlpofe/ . 2x^41., 

5. Clear x by Diviflon ■ - . * >= = ^-rf 

2 
Whence this CANON, HdfthcSumnd Hf„ m * »f *»y tw Numitrs, u th* * 

Exmun. In Numbers </= 9, andi= lobyftifitioni Then^^ ^a,^. 

Therefore alio the lefler Number is 19— 14, or 5. 

Jfct itYevident that 14 and $ do fctisfy the Qjieftion, for their Sam it 19. and 
their Difference 1$ p. y * ™ 

ty'tt I5f, P ? d 2l 0f two t , N ombers is f (=100) their Diflcrerice is the 
greater Number leflen'd by 2. What arc the Numbers ? * . 



The 



• * 



• » 



Sb 



The Revolution of Simple Eqmionu 



The greater 
Theiefler - 



x 
t 



Their 



is 



p XX— f 

X X 



XX 



The Equation 

Which reduced to Integers, is 
From each part fubtraft xx - 



=*=«-* 






Change the Signs, (the Equality will ? r_ 

yet remain) and dear * by Drnfion - 3 *— z — V 



Then the leffer will be f divided by -£-,««• *• 

The Numbers are 50 and 2, 'whofe Produtt is ioa, and whofe DiSerence 

* • * » 

^/f. 3. The Ratio of two Nombeis isrto/, ( 3 to 2 ) 'their Difference 
(£.) What are the Numbers. 

The firft Number — — "' * 

sx\ *x 

The fecoad. (r .$ : : *• — / 

JJfc 

Their Difference is x --— or «**— 7 



mw**m 



The Equation •— 
Multiply each Part by r — 
Divide each part by r-/ - 



»•»» 



'"■■■* 



r 



rx — sx 



rx—sxzsrd 
rd 



Numbers 



3-z 



the firft Number. 



For the fecond, 3. 2::*4* (-7) *$$ the fecond Number: Which two 
will fatisfy the Queftion. 

ACofottion of Qucftions far Exenifug the preceding R»ks. 

&, 4. A Son asks bis Father how old he was ? Who anfwered, If from my Years 
thou takeft s and divided the Remainder by 8, the Qpote will be j of thy Years. 
But if to thy Years thou add 72, and multiply the Sum by 3, taking 7 from the Pro- 
duct* the Remainder is the Sum of my Years. How old was Father and Son ? 

^ 5. Two Footmen travel, the firft goes only fix Miles every day, the other 
goes 10, but fets not out till eight Days after the nrft. In how many Days will the 
laft overtake the firft ? 

<j^ 6. From Nmmbtrg to Rome are 140 Miles. Two Travellers fit out at the 
fame Time from thefe two Cities, one travelling eight Miles every Day, the other 
Six ; How long will they be before they meet j and bow many Miles (hall each have 
travelled ? 

^ 7. A Captain fends forth -■■ of his Souldiers-f- ip, and there remains with 
him 1 4- * 5 » How many Souldiers has he in ail ? 

g. 8. To find the Side of a Square, whofe Art* (hail be to the Sum of the Sides 
in a given Reafon. Suppofe t to j, ( 45 to 12.) 

£>. 9. To find the Side of a Cube, whofe Surface (hall be to its Solidity in a 
given Reafon. Suppofe r to i, ( 6 to 1 2. ) 

^,10. A certain Vintner has two forts of Wines, 4 and B: An equal Mixture 
of both is worth 1 5 4 a Bottle : But if they be fb mix'd that three times the Quan- 
tity 



Of QHeflidnt by Viverfe Pofithms. 3 i 

tity of A be taken for two times the Quantity of B % the mixture will be worth 
14^ a Bottle. 



^_a 1 



Of Quefiionf by Diverfe Vofitiotit. 

Wttere Queftions are anfwered by diverfe Pofitions, fo many unknown 
Quantities muft beus'd as the Nature and Variety of the Queftion calls 
for. But before the Qjieftion can be refold, all the unknown Terms 
flauft be deftroy 'd except one \ Thus, Equate fome one of the unknown Quanti- 
ties to all the reft by Tranfpofition $ then in (lead of that Quantity., fubftitute 
that's equal to it in the following Equation, whereby it will variifh, and fo deftroy 
one by one, till only one remains. Ex. gn 

=4 
=b 



&**ft* i. To divide A into three parts *,js z % So that< 2. j 4-&: 

C3- Z-\-x~c 

Solution, ux^f=uu Whence>=*— x 

BySubtraft. 2. a— *-f*=& Whence «.=*— *-|-* 

Whence x==£±?ZL- Sought. 




Again, 1. 



-f?=" Whence y z=d 



_# 





Whence*. 



_b-±c—a 



Sought. 
Sought. 



Otherwife ( and fometimes more commodioufly ) the unknown Terms may Be 
ftroy *d by Addition or Subtraction. Let the fame Qpeftion be repeated. 



deftroy 



1. x 
Sub. a. y 





x being found, the other are 
eafijy found as before. 



Or,*= 

Mnltiplicatiofi or Divifion may help fometimes to deftroy the unknown Term** 
but very rarely. 

There's yet another Method frequently made ufeof by Mr. Onghtrtd^ in Ya&Ofuf- 
cnU Mttbtnuaicdf trie putting one unknown Quantity for the Sum of all, which • 
when difcover'd, the parts are readily found out. Let the fame Queftion be (till 



proposed. 



1. *-|-j=*p r«.=U — 4 

3. k-\*x~c}, cj>— U — * 



And after Reduction all-> \b jr. 

Some of thefc Methods will never fai 
of this Nature. I mall only add three 



:£±*±fSotight. 



&> 



22 Of Indetermind Qmftions, 

§±7. f fee Husband, Son and Wife, make 96 Years: Thofeof the Husband 
with his Son's are equal to the Wive's + 1 5- Thofe of the Wife with the Satft, 
make the Husband's 4- 2. The Age of each is demanded ? 

.£. 3. Tofiad three Numbers; So that the fcft v«th4 of the Remainder,, the 
fecond with | of the Remainder -, the third with ; of the, Remainder, fhali always 
make 34. 

Q^ 4. To find four Numbers, *, *, >, *. So that m±x-[-y=x>-± b. *-fy4* 

$. 5. To find three Numbers, x, j, jc So that V^J^jM-iJ^VH^-** 
&Note. In this and the like Queftions, it. will much (hortenthe Work andeafe, 
the Difficulty, to refolve all the Numbers into *, according to the Tenour of the 
Queftion, and there will arife x, ix=y. and >;*=t : Then take any Number for *, 
which may be divided by the Denominators of the Numbers refolved in to *, wu, 
6 and 3, and the Bufinefs is done. Let * be 6> then is y 5, and & 4. 

£. 6. To find three Numbers*, j, «. So that x^J^'^+iM-J*^ 

^ 7. T wo Nu mbers being given b and *, to find a third *. So that r-f-^xfe 
*4^xc, and £-f-oc*, may decrease by an equal Interval 



— jt -~-~ JL *- ■— ^-^ — ^— .- — _• .~^M 



Of Indetermind Queftions. 

IF a Queftion does not appear to be indetennined at firft fight, ( which very fel- 
dom mifles when 'tis loch) yet 'tis difcoverable by this, if the Equation or 
Equations can be fo tranfpos'd and varied, that the known Terms may be cqua* 
ted amongft tbemfelves, ( considering them as unirerfal Quantities and not partis 
colar Numbers > then fuch Queftions are indetermind For in/tahce 9 Lee 

2- jX^-fc Whence j = * — x S ^ 

Sm x JLaz=zc. Whence x — r ,— » ==»— *-f*, & «^-*-f*— *. 

4, * -f- * — ^ Whence t = d — * rr*-*-f-c-*> & <t=zd-b-\-c, all known. 

But univerfal Quantities cannot be equal among themfelves, unlefs every 
Number was equal to every other Number, which is abfurd. 

2. A Queftion is alio indetermin'd, which, when the Conditions are fatisfied, 
does include tyf p or more unknown Terms in the Equation, *f=xx •* TJpere nay 
be innumerable Values of j and *, and the Equation yet be true. , • 

3. When there is not a mutual or reciprocal Habitude betwixt the two 
Terms in a Queftion, fuch Queftion is undetermined. For Inftance, Tbr* me two 

Numbers, three times the greater is equal to the trifle Square of ththfs. If the Qfteftfaa 
ftays here 'tis indetermin'd, but if the fecond Number does reciprocally affoft tfct 
firft, thps - , And twice the lefs is equal to half the greater \ or, and the Sum, Difference^ 
&c. of both is fi > then the Queftion is determined, and admits but of one An- 
fwer. There might be other Roles laid done, but none ( for any thing I yet fee ) 
which are not reducible to one of thefe Heads. 

1 

s 

Diofbantw, who by his prodigious Sagacity and Artifices in refolving Queftions 
of this Nature, has dcferVedly perpetuated his Name, may be. our Pattern in fome 
Examples. 

8. e. 2. Diopb. g. 1. To divide a given Square <m into, two other Squares. > 
Let one of the fought Squares be xx, ( whc;fe Side is x) then* the other will be 
**— xx, whole Side Cany Arbitrary Number being taken, as b) let be bx—a ; tfie 
Square of which is bbxx—ibxa^a*— xx \ or bbx-^ibtz^—x, or bbu-\~x=iba : 

Which 



/ 



Of InietermmA QtieftimL 



zba 



n 



Which redbc'd, gives *=j£r- the Side of one of the Squares fought. Which 

fquar'd and fubdufted from the firft given Square, leaves the other Square fought* 
This Refolution is of great ufe, for upon this depeads the Invention of inoumera* 
ble Sides and Varieties in a Right-angled Triangle. 

10. e. 2. $Zi 2 - To divide *+\ bb into two other Sqnares, Let acrb. 
Aflbming two Numbers at pleasure, czrd. Let the fide of the firft Square be 

ax— a r and the fide of the other cx^b j then proceed as in the lafh 

1 1 . r. 2 ,] §£ j. To find two iquare Numbers, whofe Difference is d. 

1 2. c 2.2 j^ 4. To find a Number, which added to b and to c, ihall make two 
Squares. 

1 5- '• *0I ^5- To divide a into two fuch Part J, that if aa be added to each 
the Sums will be Squares. * 

21. *. 2.] Q. 6. To. find two Numbers x and y y fo that xx-X-y % $nd n4-x 
Jhall be fquare Numbers. ™ jrrx 

24. *. 2.] ££_ 7. To find two Numbers *, y,. fo that *x— *— y, and w-v-* 
fhaU be fquare Numbers. ^ , ' J7 J-*i 

33. *. 2.] Q^ 8. To find three Nuihbers, *, y, *. So that *x-ta, and yy4-;u 
and **+* lhaU be Squares. • JTT ^ 

1. f . 3. Dnyfc.] ^ p. To find three Numbers, x, j,x. So that #4^4*—** 
and x+y-K - Jy> and #4-j4<— **, fhaU be fquare Numbers, ' 

, *• '• 3-3 ££j o> To find three Numbers, *, jf, s. So that both #— y=i 
atid yet the Sums of the three Numbers beaD Squares. 

18. r. 3] ^11. To find three Numbers, *, jr, *,. Softat both *y4^c4- y % 
and *4-j-|-jb, «* **+*+* && b* Squares* ' 

19^. 3G ^f2, Ta find three Nttmbert,*,jf, xu So that xy— x-* y, and 
Jf«7^-«i fend jx~*-jh-*L (hall be Squares. 

££, 1 3* If a Perpendicular be Jet faU from the oppofite Side of a Right-angled 
Triangle, thereby dividing the whole into two other* fimila? and like the whole t 
tis demanded to give a Theorem to find innumerable Integers cxpreffive of the 
Sides. v > - 

, Qi> l +J° ^ d £ our m0rc ^ht-angled Triangles in Integers, which ihall have 
the feme Hypthtnufi. , u "* vc 



<*m 



«■* 






Qgefiionr producing Simple Equations in Geometry. 




§>*efl. I. In a Triangle, ABD, all the Sides 
are given » the Segments of the Bafe ( made 
by fallings Perpendicular from A) are fought. 



DA==ff 




H-w==AC Square. ? _ . 

Wheref. 44~-jy=cc—bb-\~ily^.jy t or <M=«r— ^-f-aty. 



BC=7.Cb=*-> Whence 4*fl*-cc=2^. Thenj=^±£^ 

After the fame manner putting CD=*,and BC=^x,therearif€8jr:=— ^^ 

Q 2 Sjtffi, 



Simple Equations in Geometry. 



24 

gut ft. 2. In any Obtufe-angled Triangle 
ABD, the three Sides being given, and either 
of the lefler BD, produe'd till it meet a Per* 
perd AC, the extream Segment DC is re- 
quired ? 




AB 
BD 
DA 
DC 



**-hb-2bx— xx^ACql 4?# tt tm 



b cc — xx = AC^ 

c WiKrclad—l>B—2bx—xx~ce—xx t or *+-bb— xb 

x M—CC—lh 

Whence aa—cc-JknibXi then x — 



2b 



Queft. 3. In any Triangle ABC, whofe An- 
gle at the top is equally bife&ed, the Sides AB* 
AC, with one of the Segments DB are given,the 
other Segment CD is required ? 

By 3. e. 6. AB. AC : : DB, CD, then 
ABxCD^ACxDB, then by Redudtion. 

ACxDB _ _ . . 
— rs— =CD required. 
AB 




N 



Queft. 4. Two Triangle* ABC, ADC, being given, Handing npon the fioe 
Balis AC, to find the Segments EC, or BE? 

The Angles at B and D are both right, by 31. '. 3. EtcL 

- The oppofite Angle BE A and DEC, are equal, ( 1 5. 1. 1 .) 
Therefore the remaining Angles BAE, DCE are equal,' (26 . 1. 1.) 

- Then the Triangles BE A, DEC, are fimflar and proportional, (4. *. 6.) 

AB=* 
BC=* 
CD = « 
DA = «* 
EC = * 
B E = b -*- *• 

Wherefore AR CD : : BE. DE. and DC CE : : AB. AE. 

, cb — ex , 'ax 

That is*. c z:b — x. . andc.ar ;:*. — 

a c 

cb—cx «x 

' But DE-r-AE=AD » that is- 1 =4% which reduced, gives 

10 C 

x= = EC required- 




£*cft. 5. Let there be 4 Circle, whofe Diameter is 
AB, and another inferib'd whofe Diameter is AC, touch- 
ing the fir ft in A : Upon AB from the Center D*ereft a 
Perpendicular EDiCUtting the Periphery of the lefler Cir- 
cle in F, there's given. BC the Difference of the Diame- 
ters,with the Segment EF-,the Diameters are demanded ? g 

FD is a mean Proportional betwixt AD 

and DC, (13-^*1) ' 

Therefore ADxDC = FEty, that is 

XX — bxzzXX — 24X-^-4M. 

CB = b Which redue'd, gives x = . 7-= A D 7 

Whofe double is the greater Diameter required j which Jcflened 
v by b 9 gives the Lefler. 

X of 



AD = x 
EF£=* 

FD =•* — 4 




\ 



<-iJ ■) 



«<> <w * 



^ 



Of Surd Ouantities: 

N*Mim tf Smrii. 
HEN th$ Root of any Quantity ap't be truly exprefe'dL (according 
to any known Notation ) iuch Root is callM a Sunt, Jfr««i W, or 
. „ Iwferftfl Rett, whether of a Squirt Cnbt % &c. Thus the Square 
Root of 1 8 is Im£erfeft ; the next to it in whole Numbers is 4. The ofual waiy 
of this Notation, is to prefix a Note df Radically, with the refpefttre Index of the 
Power. For Inftance, The Square Root of 18 is V(2)i8: or Vt 8 the Biquadratic 
Root thereof is V(4)i 8 : Or according to Dr. Wdlk ahd Mr. Nim mH way of 

Notation, the Square Robt of i8isi5fei ti£ Square Root of m+M u^fSjf ^ 



"W 



die Cube Root of the Square Root of Md*\-& is_*»-f4*| a|^ , or *a-\M>\$. The 
Biquadratic Ro ot of the Cube of #+*» » *-f*I'» the Cube Root of ^-f* 

IffRTfo » if-hifFRTW* : And fo of all others, i being the Index of 
Radicatfty of the fourth Power, f that of the fifth Power, &c. 

In Fraftbnt the Cubic Root of y »V())y or r- f <*2r { f w*k h ■■£ fe 
the beft way, where either die Numerator or Denominator are ftrffS ?«e*r% 

t, or the Coble Root of ao do- 



Cobic Root of ~ is ^ 
, *7 *7ff 



*,thatw^ 
3 



Tided by > TtaCoHcRootof £•£,£ 



Squan 



£f I V I ** 



h 



?R 



* 



a» 



X«4b0M» tf Smit f Urn Tmu ubm fojftttt. 



lower 




MmiJrMt, dec contain d therein, 

♦hZreoA indprenxtheRoetoffuchDmforJwhetheri^ri,- — , . 

JSretheS^ord, after the Method of Multiplication.. . .. . tt 

to IK* Vu, divided by the f^eft Square in ***£■•■•*; 

«*toder i W«Vi #▼& 3 w the Quote : Hence V 1 2 = r/a, C in theloweft terms) 



*&+nUc4-Mte 




_ { rery great ufe,bec»fetb*Vatoet of Quan- 
tities' are are more ejifilf dUcovered in leu er Terms than greater, alfo In the J*- 
fro****** ♦/***. I For Inftance,If 2=y*tt-U««,tben is ***•»*+** •» 
dWdingewhpartoftbe Equation by 4 wehaVe 7 =s? Vft^-w, that b accordbg 

to the Method of ex*a^ing Surd Quantities* ^= * -f -3-*, *e. Wheww if en 



a 6 Of Surd QuMieies. 

immediately extraction had been made without Reduction, we Ibould have had 
«(=/«»-f":r — &c. which ii more pcrpiei'd and troublefbme, efpedaltyif con- 
tinued toanother Operation. 

For the greater Eafe in a redoe'd Notation of N**tr4Sw& y the following Ta- 
ble may properly be here irifated v whole UftU briefly tons. Opnofite to V4J in 
the Brtt Column is 3Vs=V+5 in the loweft Terms, Vi88=t6V8 reducM. V(i) 
2560= 8 Ai)y 

JtdUaf IrrttimtlSmrit, uitiite UnrTirmi. 



V e — 2V1; 


/ 75 = S/ 3 


1/200 =r 


j/ 8 V48< = 9/ « 


V 8 2V2; . 


/So 4/ s 


/2i« 


oV« 


/490 7Vto 


Vto i/2 


/ 90 3V10 


V243 .. 


»/ » 


/too icV « 
/JI2 8/ 8 


V>2 1V1 


/ fS 4/e 


V2+S 


?*;S 


•/rft- — ■ j^I 


/ 98 IV 2 


•250 


j/10 


/J39 7/' I 


V20 ; 2/5 


/ 99 . 3/1 1 


V2,2 


</ 7 


V41S7 9/ 7 


V24 . • l 2/tf 


•108 . «v j 


V»7J 
V288 


5 /n 


/*oo 10/ tf 


Va.7 jVj 


V112. , ( 4/7 


<s/8 


Vtf+o S/l« 


V28 2V7 


^12$ j/ 5 


v *5>4 . 


7" 


V5 t 8 »/ 8 


V32 = (V! 


/t2« = 8/2 


V300 =r 


10/ 3 


V 700 i= icV 7 


V40 2VlO 


V>47 7/3 


Vj»o 


«^s 


• 704 8V11 


V44 aVti 


/15a 5/ tf 


V343 


7-/ 7 


V 8c8 10/ 8 


•/+* ' :: »Vs 


Vi«o +/ie 






V 810 9V10 


V+8 +Vj 


•/t«2 9^ 2 






•/ 891 9/ti 


V50 ■ j V » 


Vl7» »• 7 




1 


■/tooo ioVio 


V S+ 3^ « 


Vi7* 4V11 






Viroo 10V11 


V*j i-f 7 


V180 «V $ 




1 


Viaoo' ■' 10/12 


V7» 3V 8 


V;92 eV 3 




F 




tVt. — . V * 


iVj = V 20 


^ 2Vu> = ■/ . 50 


»/* y >* 


3V5 •/ 45 


31* 


V 63 


3V10 V jo 


4VJ V 3*1 4V» V 80 


4V7 


Vll2 


$Vio V xo 


5V2 V.50 SV5 Vt25 


sv 7 


•/■75 


5/10....; V ljo 


«V» V 72 *V» V180 


«/7 


V252 


eVio V 3*0 


7V* . V »8 7A V2*s 


2^ 7 


V34J 

•/44S 


7VlO V 490 

i/10 y«»o 


8/» Vu8 


8/5 -/320 


»/7 


.•Vl . •V'l<2 


9V5 . V4°J 


»/7 


V,5<7 


9/ro * 810 


10/2 V200 


ioVi V500 


1 0/7 


r7P0 


IO1/10 • VlOM 


2V3 = V 12 


2-/S' = V 24 


2V8 =: 


V 3 1 


2Vit =S V 44 


JV3 V47 


3-/U V J4 


3v^ 


y 73 


s/t 1 •/ 99 


4V3 V 48 


41* A 9* 


*/« 


■/128 


4V11 ■/ I7< 


jVj -Vi) 


«y«; vijo 


jV8 


/200 


5^11 /J71 


*/» . Vio8 


«V* Vn« 


0V8 


V288 


•VI 1 V 39* 


.aVj Vht 


7V* -/»94 


7V8 


V392 


7Vti yj3» 


8Va - "^192 
*V» "... V*4J 


8V« V384 


S»'g 


V5" 


•Via . y 7*4 
ga/u y[ 891 


jV5 V484 


>V8 


V«48 


if/J V3CO 


>cV« V*oo 


to/8i 


s/Seo 


tcVll ' y»v*o 


2V(3)2=VX3)l« 
SVf3)» 'U 


2V(3;3=VC3)24 


2Vf3>t=/(3;3» 


»V'(3)5==y(3)«o 


S/C»)3 8) 


3V(1)» 


tot 


s/CjM- - *J* 


4V(J)2, - t»! 


4V(»)3 ic-1 


4VC3H 


aj. 


4V(3)S ' 5a a 


o7«)* 433 


^Vfsji *+! 


oVtj* 


W4 


!Vf3J5 <»5 
»V(3>« mat) 


;7V(9)a- «88 


«/ts53 M3< S/(3)4 


rj7»t 7V/&yj I7'» 
2048 8V(3H *S*> 


&V(3)2 102^ 

•rM)*- "'4»i 


fc WI3JM 2J&7L sy(rH 


»>»«l 9iC(»H 3«4J 


10/(3)2 2oo< 


> ioV^j)j 3 booflo/C3)4 


40oc.riovT3)S $<Soo 
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JhuttipUcttien of Ufy Surd Ruts. 



$. 3v The Rcverfc x>f the preceding Method of reducing Integral Sards to 
lower Terns, fomifte s us wttji « M ethod of multiplying them, for Inftance, 
Vjd* =*: oVi = 6^nd vW-f^ifr-f**— s+b Vfcr <-f-*,aIfo i&*Xfctt =s *Vi3hk 
as is evident from the preceding Seft biu then it's alio evident that the true Pro- 

duft of 4 into V»-f*^= '•»4* = V « | fcn : And fo of all other Homogencal 
Roots* £*. jjr. *" 

Molt. V10-IV6 Which in Vio-W* Molt-'a-fVa-V* . 

by Vio-H g iborte,. Vio4V<J , by34Vi«fV3 

'oo-f^fo, terms is to-f-*/tfo 4-6 of 3 Va— 3V3 
, • „ gHffi- or ,6+eVtfo 3V»+^ 



Molt. y«u-^ 

by i*-V— 

4 



. _i_v— ' Pro d* 9-4-tfVi-r- 2 *3 

i "*~ / a that is 8-HV: 



'-H^WV-J^ 3 ~ "•**" ^ 



■ **- * «tt « 

$. 4. The preceding Method o f reducin g Fra ctional S urds, (fta.) 1 
OWfibaofthem. Forlaflwce, V!&±^»yfeb^y3jq^ 



ofy^/4^. 



JfceOawmihattr. 




4 I. 



— V3JSI*^fei 

-** /% • & i nfos 



1 ■ 4 



$j^^r«^*^^/*£ 







i*4 



r.« 







♦ . _ ■ ■ « * 

C^"*™ ■ . - Vi 



• „ >« 



~t » 



■ -. 



~/i#+#©r v£ Remainder 



c k'O.V 



Hi ft 



2 8 Of Snri Quantities. 

To fbow the Neceffity and great Ufeof the third and fourth Pg«J«ng SeOi- • 
ens ; the former for freeing Equations from Surds, the totter for finding one 
the iWeral Values of Roots m JLlmieExfrtffitnu&c. I ftjBgife anExOTpleor 
' two, without proceeding to otberOptfa'tions in Surds, »y J^gJ*" %!? 
to enlarge won any tfeid, further than 'tis nfefnl m Algebnic Praftfce, preTum- 
h* thisTnfcient for tbatEnd •, and focfi as would know more of Swrds, may get- 
rtfe Dr.W«tVs rrwri/i tf Algtir^ cap. 2$. who* has writ the heft on this Son- 

■ 

1. Suppose the three Sides of a Triangle*, A, « .* er i 8 7?i 
ghresme, and the Diameter of a Grde x, in which the laid 
Triangk may be infer ibM, is demanded ? 

Since in any Quadrilateral infcribM in * Circle, **/»• 
Rt8*%Us tf the vrfuU Sidts m epd t» H* &&«& tftht 

I have this Equation, bVxx— *s -f mVxx —U> = *t *. 
Bf TfanTMftioib *V*x— <m = xe—*/xx— A* 




*aM« 



Each part fqttarM, Hxx—Am = xxcc— zxcsVx x* >U > \w 
Equally expunged, . . V *M =i xe9—i€*Jxx—U> +*** 

TranfposM, 2c*Vxx-rM> — *« * 1 ./ m * ' ** * 

Equally divided, ...... V**— *fr=— ~ 



> • 



,.i ..<< 



^ ! . V«r-tt 










*«*«■ 



Each part fquar'd, 
The FraOiondear'd, 



V4 



• -yi««'i » t'* i ivrft, 






< » 4 »> ' 
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LaWy, IfAeSvarelUotofeachnattb««»i«aed,^w the Diameter 

the Circle required, v»«. 
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Suppofc in this Equation **+**=r4 one of the Vatoes of 
»= V^jJl — JL» andlamto Sod the other, (aB^ot*** 1 
ts, as wiU be ftciftd hereafter) 
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Then* — V^f— -Ht^ t* , »* 



+V«+T+ 



XX 



bb *v^4-~ + -^--^ 

Whence alfo x =— vW-f — *. 4 a 

4 

bb lib? ' b bb 

The fame may alfo be done in Cu- xVd^—- — d — — + — Vd-\- - 
bic«. 1 



•*u* 



ft 

2 



X + T-T^ 



*m 



rfp^i 
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0/ Quadratic Equations 

WHatever may be fefolv'd into Parts,was firft compoonded of Parts, as 
x*(fuppofingx an Univerfal Quantity) was firft made by the Multi- 
plication of x Into its Self. Thus alfo xxx, was xx before it could 
arifc to be xxx ; and fo on ad infinitum. Whence it follows, that in any Equation 
whatever, there are ft> many Compofitions or Values of x, as is the Index of the 
higheft Power. For Inftance, xx-\-bx—d j x here has two Values. Again* in 
xxx-\-bx~d, there are three values of * •, and fo in higher Equations. 
< §. *. Butfrftm hence it does not follow that thefe Values are always Pofltive, for 
fometimes they are Negative, fometimes mix'd -, fomttiims only Imaginary ^ or fuch ( 
m include an impoflibuity in Nature, as will appear hereafter from their firft Com* 
pofitioD \ and 1 fometimes one or two, or more of thpm may be the fame,yet there will 
be always fo many and no more, as is the Index of the higher Power : . But how to 
determine bvw many tfrerc are, which Poptive, "which blcgativt, and which tmagina- 
ry ife any Equation whatever, is belt fhew'd by their Origination. 

$. 3. Let x (as before) be an Univerfal Quantity, capable of cxpteffing the 
Value of stay effable or ineffable Number -, and let the following Equations be made 
from the Alternation and Values of x. 
i„ x^=zb . . . # — &=o 1. Whence we may 6bfixve, that an 



X7=ZC 



• • 



x — e =0 



XX 



Equation of the third Form ( fuppo* 
— bx 1 =0 jj n g -"■ b ma d c 0C je Quantity, as alfo be) 

ex I'tfj ji mmm C 

~~jv ±as always two pofitivc Roots or Values 



^Eaoatoftfae-) xx -*l x -_* ■'•» ofx 
third Form. $> — e± * 

A 2. An Equation of the firfi or fxtnd 



xt=z — b jc-f-& = ° 
xrr-J-ir x — c=o . 



xx 



AaEqoatofthe? 



1/? or id Form. 



— ex — be y 



-ffc 






o 
o 



XX-L-bx 

-\-cx-\~be 



h- 



Ah Imaginary l**j_ *!*==:-- be 



4-* 
Form, has always two Roots : Cet ±j € 

be made one Quantity j and if -+* pre- 
vails, or if the fcquation be of the firft 
Form, the greater Root is Negative, 
and the lefler Pofitive. If the Equation 
be of the fecond Form, (or if — c 
prevailes ) the greater Root is Pofitive, _ 
and the lefler Negative -, and if both the 
Roots be equal, the fecond Root will be 
deftroy<d. 



I 



The 



Of Quadratic Equations* 



Third Form, xx — bx = — d 



4 



90 

The three Forms being pot in their moft Simple Terms, appear thus with their 

different Roots. • .'' ^ ^ 

Greater Root 
Pofitive. 

Lefler Root 
Pofitive* ' 

Glttftt Rttbf 

Negative* 

Lefler Root 
Pofitive. 

Greater Root 
Pofitive: 



b skb J 



Firft Form, xx-J-l* — * 



^4_v4t 



>x=v^+t-; 



I ' 



bb 



5$Gd0d Form, x# — bxrzzd 



x=yi+— -f T 






Nrgarive. 



3; The third and laft Multiplication of the tVo *fcgatirt£ Values of x, exhibit 
an imaginary pr imfcjfible Ety'ation \ for two Pofitive Quantities can't be equal to a 
Negative one: Therefore 1 lhallpafs over ihe Root* as exprefs'd in tlv 0l|parttira$ 
pttcfedmg Forte, beorafetifelefe \ *; ' 

-4. iFhe Cbifficient 6f <6r<^^tityaffe&ing) the fecqpd Jenn* inwefirftand 
fedond Forta* is the Bifltrdice 6f the two Root*. * ("under a: contrafy Sjig» ) dlfr . 
cording as the Negative Or fofitWe prevails \ imdiii^e^^ 
thetvroRSotstiridteir 4 contrary Sigq. '"vVi.'-i -. > . r : . 

5. TKr Htmtgtneuih VotrqknttiohU, %s F/Vf^ calls °it» or ^/*/*y fortw ^H i um^ . 
that poffefles one Side *f the Equatioh, & equal to a Rcftaiyjle of the t#p ft<H*$i 
b&th ftrttiply'd tfader&e Emfe Sign fA every form. 

1 & ft tifeMHWI FoJftn i^c OociUcfent.ls always greater ilian aiiy of the tWQ;R©pts^ 
A6d if « <2«arter OF tte Square of ttve .whole ^cfiic^ntipc eaual to tbe *fc/Wjihr; 

fywht JVUn&irj the tv^6 Rbbts bft bdth of fche fape Value, pr elie not.. 
v *, ff ihtbefiHt^dfeondi^orm^ the two koots are of the fatae Vafo$> ;|fa$-^ 

cdhd Term *itt be defied; ''"■'■ ■*. 4 ^ . v ^ 

7. Laftly, SuppofinfeHm whole Bqnation , made equfef to o, lb oftengs -4- fel- 
loes— 1 ; Ot the dohttary, fodian^&ffira^ 

ft 'dfifen is ^^o** 4s a **d — follows —\ fo many are the Negative R^ots* r «t 
leaft rw/ Oms, for the Imaginary I pafs over as iifelefs. , ^ x 

§. 4J -We trriftrft to Mfr awl /£*£** 4* Equation, before we 'fexti'afl; the Roots 
thereof the NWthbd rttay be fUliy aifd briefly compris'd undei* thete Rules. 

1. If the higheft unknown PoWer be Negative, chatfgfe*H-the'Signs 1 (the Equa- 
tion is hot deftroyM) became ^tisimppffible fdr * Negative Square to have any 

R^ f Gpet^x^ti^^ : 2XA -^x^ gWs+- Torlnftance, If bx^x»±4 
then is — ix-f>x*=— 1/. t ; t 

2. A If the higheft unknown Ppwfcr be not firft in Order* make it T<& beeaufe th: 
F£to a&ftm %iift "begih ttiereWitlh •, thhs — fc*-|-xx=:— 4> becomes ^x-^ix=r-r-it 

-'3. if Khe hightftunfewwh Po*erbe afiefted with any Coefficient, ic muft be 
dear'd cither by Divifion or Multiplication. 

: For InftaMty If 4x^^te±d 7 thefa xx-{--xq=:-. tf^4**^-^b«n WW 

kx— trf. • § ."■'." ". " " " --" " • "•• ' ,: ' ); .' . 

4. If ^bert Be no Coefficient to the fecond Tefm^ Unfcy Tuppiie9 -tfe place. 

5. If therfe be more Coeffideiats fo the fecond T$mrtban one, they muft be all 
redue'd to ohe. 

i 



« 1 



For Example, if xx+bxj-ck-*>r-to&tp a then xx^bj^k-^-x^f. 



^.''5. ttfhen 
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§. 5, When an Equation is prepaid and ordered as above* the Roots of them 
(which lhavealreadyfetdown, with their refpe&ive Forms* for a greater con- 
venience of comparing them with their Original Formations ) may beextra&edby 
ftveral Methods > One of which v may be^this. 

Put y ( an unknown Quantity + or — , the Coefficient of th6 fecond Term, 
( taking always a contrary "Sign ; divided by the Index of the higheft unknown 
Power, as 2 in thfc Square, 3 in the Cube, 4 in the Biquadrate> &c And by this 
Artifice the fetond Term will be deftroy'd, if a new Equation be made arifwerable 
to the refpeftive Parts irf the firfk For Iaftance, 

1. Let xx-^-lx^d, and let y ^- \b ±r Xi 

2. Then yy— yb-\-$bb=:$xxt_ g 

" 3. Alfb ...yb — \bb~ \bxf 

4. Wherejy — J-W ±=s=i 



5. ByTranfp.jy = rf— ;fc^ 



6. By eqtialfotf aft* y *=> V< i —ibb 

* 7. 6utx4-Yfc (?=y )=Vd ~\-\bb 

8. Then alfo x = VJ-f*W>— ibb 



*tf jr— ** = * 

Tbfcn y — x = £ £ 



keafluming the feventh Step, where x-£4fc=i/<M-4&k Square each part of the 
Equation, there arifes xx-xb+\bb=d+\bb. Wbfcnce we have alfo another Method 
for refolving Quadratic Equations, by adding \ <xf the Square of the whole Coefficient 
t* both Sides of the Equation, thereby making the firifc Part a true §quatfc, tfnd cmfeh 
quently capable of an exaft Extra&ion- Thus alfo in an Equation of the fecond 

ttrni, xx±- ^ =4 by adding to each fide ^ (i of the Square of v>/thcrc axifip 



xx 



*b , hb 1 1 ** 



— T- Af + 



** 



^ , and by extfcf&itfg the «o«s <Jf 'both SiBfe, 
-T=^RPT^W^ -And laftly; 



In the third Form, xx — &*_«**=: — d\ then by adding o^uarter<ef the Square of 
the whole Coefficient to each Side of the Equation, we have xx—b—c*x-\^ 

equal £xti*Abn Nof Roots, x 




- 6 _ 



>b+2d+cc 




2 



= /5J2±tfl _4 a ria by Tran&ofitiott *== /— 



$.• tf. Having difcoveted one of the Roots of any one pf the *tbree-Forin$, the 
other maybe found by Divifibn, 3s wis Ihewed before in the Divifion oiSmds. 
Let it be propofed, to find the fecond Root in the. thMJFeey^ ^the rfirft being 

given in the fequatibn , xx, — **=:— <*, ^& V-— J +—* Then alio 

by Tranf^iucin^W^^^— 4" = *» «ftr»^JHfe^^ by 

tfciir, exhibits the following Operation, q^i 

' x % ' i is.equal to Nothing \ *-Y]p- 



Tranfpofitio n, the fo omHtoDt b found, 

^ = 1-^— -d. Whi&isalfoPc^ 

fitive, and 'tfeW thiid Eompnly "that 
has two Pofitiieftobts, and which are 
lb ambiguous - i ir nwrny^gebwre^QpeFa- 
figa* thac^tiU-wc have.trfcd^botb^ ^is f , 
difficult to know wKictf is 'the Ytfoftiti^ 
per Solution of a Queftion, but ih the 
•other two Forms this Difficulty never 
occurs, but the enquired Root comes flrft- 



^*^n 




^r.;:i;> 



it. 

.w t 
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There's 
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There's yet another way of finding the two Roots at once. 
Let the Sum of the two Roots be if y 
, and their Difference!? then is the greater 

* Root p-f-fr anc * the lefler f—q \ then 
alfb is x — f — 9=o, and x — f-\~q—Q. 
Multiply for a new Equation. 

Compare the Produfl: with any of 
the three Forms. Suppofe with the 
firft, xx and xx deftrpy each other, and 
there are yet thefe two Equations of 
the Parts — lfxzsbx^ and pp—<ia=—d. 



x—f—q 

xx — xp-—xq 

—*P+PP±P1 
—1*—P<I—<M 

XX — 2fX-\-fp — ft=o 

x*-\-bx—dd = o 



The' firfl: Equation is reduced to — 2f=b ; divide each part by 2. — f = 4 fc 
Wherefore alio pp =— # Which fubftitute in the Room of /fin the fecond Equa- 

tion, and there arife 49= — J* or by Tranfpofition f-rf=-f- Wi and 

/ ■ ■■ * 

by equal Extraction V- — H=-|-f i therefore the two Roots will be found at once 

4 ' . • * 

vit. the greater f-f-f=~ x fc-f yCL 4^, the lefler t~f=*-i *>~ft- -f i. 
fame Method may be purfaed in the other two Cafes. 

. $. 7- There are yet Biquadratics, as alfo higher Equations belonging to the 
three preceding Forms, which are of the fame Nature as Quadratics, and mav not 
«?prop?rly receive their Solution here. < y w 



The 
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The fitfi Firm — 



■*■ 



The PoiitircJfeoot - 



xxxx -\- bxx = d 
xx^Vd-t-^-—* 






• * 



fecond 



to 



= "+f>i 



» • 



TTbe fiend Farm 



xxxx — • far* = 4 



The Pofitive Root- 



•*•■*■• • 



-••«, = v<M-"-f| 



Extra&ion 



■*-••» 



to 



= ,^+t+t 



ft 



^-* 



7lr * £*r J F«r*i 



— xxxx *— 6** = — W 



The greater Pofitire Root 



** =: V~f~d+ * 



2 



fecond Extraction 



•mmmm< 



» = v-f-w+S-U 



mmmtmfm 



1J* three Forms in Biquadratics occur pi 
would hold for any higher Power thus qualified. 



for 



» a 



Qwsjtions falling under Quadratic EqMtions. 39 



bb 



b 



For Infancy *«4-te»=:i» the Root of which is*** =V</+ — -.— , 

» • 

by extracting the Ciibc RoOtof each, * =r yd 4- — -. — 



arid 



bb 



Thus alfo if * M -f fcac " = A then is * == Vi-h -- -- — 

others thus qualified, #1 infinitum. 



T»« 



And fo of aM 



^*. 



*h*MB_*i 



U t - *■* 



+m*****++m+-~—+* 



Equati 




many Crowns each 

by Algebra, without 
dTnowTedgui Geometry. Bat Algebra k now brongltt to tbtft Perfect i- 
Geometfy depends father upon fc> than it doe* tpon Geomctf y , fiacc we 
are not only able to relate fucb Qoeflkx» by jure Algebra, as no Geometrician 
can do by Rule and Conapafi, bat alfo to find oat Laws and Roles for fcreral Qetnt- 
trie BfttUvt, w1fcbotbemtew^bedefi>erate. ' ' 

Bat to return from tiuVDigreffidn. Let ay be the Ssii of tke unknown Nnm- 
bers, and a» their Difference, and kt 7* —** and 3*=* j then /4* the greater 
Nrtnber, and 7— «• the LeBer. Heme*, 



1. The Sam of their Squares is—- 3&4-»x*. 

a. /*», kftned by their Sonv=* ijf+m* — «>=' 

3, Qear «e — -T7-: TTT "^-fi'-J* 



Their Prodnft 
Sum= 
< t Clear sx 
6. From the 3«and %tb Steps 

t. Br Redaction ■ — 






*-*» 



8. Add toeach * of the Square of 
the whole Coeffement «-- --' 



:of? 



Extract equally 



»«»•■** 



*e— jjf -|- ay *- 

1*4- 4 



»-r*= 



4»iV 




» a—. 



JL 



4»fi». 



10. Tranlbofei 



■» 



4 



. Which is in Numr^V'??±^^-;a^i^-i= V 7^4=^tliere. 



that is «*= 9, then is*. = 3 i but the greater was y +* by Suppofition, 
fore 6 4- 3 =9 the greater Number, 6 — 3 = | the Idler Number i 
Which two will anfwer the Conditions of the Queftion. 



K 



&a. 
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3 4 • Queftionf. failing under. Quadratic Equations. 

§>. 2. The Mean of the three Geometric Proportionals being given ( 12),, and 
the Sum of their Extreanfls (25) :, to find the three Numbers, lee m be the Mean* 2$ 
the Sum of their Extreams and iy the Difference of their Ext reams, then is the 
greater / -|-JS and the lefler /— y. Whence s-\-y. m. s — y -f-^-, that is 
st — yy—mm\ whence// — mm rr^then is y—Vss-mm^ thatis Vi 3x13-12x12 
=5 i and by Pofition y or 5 is half the difference of their Extreams j but hdlf ^he 
Sum and half the Difference of two Numbers is^alvyays the greater \ fa that 18 is 
the greateft Whence 18.12.(12). 8 -7-7 are the three Numbers fought. 

g. 3. The Product of two Numbers is f>, and the Snm of their Squares hq\ 
What are the Numbers ? 

For their Sum put 2*, and for their Difference iy\ then is*-}- j the greater 

Number, and x -y the Lefler ; their Produft is xx-yy = p> and the Sum of their 

- Squares is ixx -f" iyy = ?. In the firft Equation xx— p=yy-> in the 2 d , \q-xx-jy - f 

There fore *•* — p= ^q—xx •, or ixx=z\q-\-p -, or xx= \qJ^ \p ; pr #= V^-f- ;/> ; 

ThenV-ty-f-'ip* * s half their Sum, and half their Difference is given, by confe- 
quence the Numbers themfelves. . 

Or Jhorter thus, with one unknown Quantity ; Let your Produdt be p , the Sum 

of their Squares 2?, and the Difference of their Squares iy. Then is<j-\-y the 

gre ater Square, and q — y th e Lefler ^ the Produft of whole Roots, viz*. Vq+y 

*Vq—y=p x that is, Vqq—yy=pj and to clear the Surd qq— yy=pp. Whence as 

before, y z^/qq—pp^ which is half the Difference of their Squares i but half the Sum 
and half the Difference of two Squares being given, the Squares themfelves are 
given, and by confequence the Roots. 

If it be demanded why I make tfe of x -\-y for the greater unknown Number, 
and x— y for the Lefler, and not rather x for the Greater, and y for the Letter : 
1 anfwer, That by this Method, in twenty Quadratics together, if work'd ac- 
cording to Mr. Kerfeys Method and his Followers, I avpid for the moft part the 
fecond Term; which tbeycanndt, pad thereby fave much Labour, Be/ides fuch 
Queftions as by this Method do arife to an a/fefted Qpadraric, are commonly ex- 
treamly difficult, if refolvM according to the ordinary way •. Nay even a fimple 
Quadratic in this Method will fometimes refolve what's very troubicfom in that, as 
may be feen by fome of the following Queftions. 

<^ 4. The Sum of the Extreanls of four Numbers in Geometric Proportion, and 
the Sum of the Means being given to find each of the Terms. # 

Put 24 for the Sum of the Extreams, and ix for their Difference, ib the Sum 
of the Means, and iy their Difference, and proceed, &e. 

£>. 5. The Sum of the Squares of two Magnitudes, and the Ratio of their 
Produft to the Square of their Difference being given, to find the Nombets ? 



6. The Produdt of two Numbers, with the Sum of their Cubes, to find the 
Numbers? 

£. 7. The Square of two Numbers, with the Sum of their Cubes being given, 

to find the Numbers ? 

* . 

S^ 8. The Difference of the Squares of two Numbers being given, 'with the 
Difference of their Cubes, to find the Squares ? 
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For forming Equations in any Arithmetical or 

Geometrical Progreffion. 

fy.u \H any Arithmetical Progreffion, Let d be the firft Term, Q the laft, rt tW 
tf umber of Terms, s the Sum of all the Terms, and J the Common Dif- 
ference. • 

Lemma I. 6)=4-}-^X» — I. 
Lemma U. / =-£ n )C4'-J-6>. 

Any three of tbefe being given, as4-f-6>-|-j, orrf-(-i»4*^ & c - &* 6t ^ 
two are alfo given : And of thde Threes there may be fixty Alternations •, wbfeh 
expunging fuch as are alike, are reduc'd to twenty Cafes by Mr. 0*ffcrra/- and ma/ 
be all eafily refolv'd by the preceding Lemmas. 

§. 2j In any Geometrical Progrejfwn^ Let s be the firft Term (or Antecedent) } b 
the i d Term or ConfeqOent, x-*— a> the Sum of all the Antecedents, and s—a the Sum 
of ap the Confequents. Then as a . b : : s — o^s — 4, or as^ aa~ bs — fc>, or . 

if the Progreffion decreafes •, or elfe 



as — bs — aa — m bto\ whence /= 



4 — b 



bc*-aa 



i 

, when it incrcafes. 



u. 
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Of Quadratic Equations in geometry, 
o lit E T the three Sides of any Triangle; 



4 t b, e, be given ; to find the length 
of a Perpendicular let fall upon the 

Bafe. "'.«., 
From the preceding firft Theorem in Simple 

Equations* 
tc+ *'~-—to the lefler Segm.of the Bafe* Whence according to the neWway of N6* 

*" -* — : , 

LL cr + d* - bb 

tation, w — 




..*•" 



*c 



Perpendicular 



Root Vbb — ?+*~ m t> is the Perpendicular fought 

2; 

From hence alfo we bare this Theorem for the An* of Triangles (i Sides be- 

• • x i itt x CC +> DO — Ml: 

ing §iven ) wc •£*/* —- — '- 



» i. » 



Or in a little flrorter Terms, 4*^-4*+^^ 



a 
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Of Quadratic Equations in Geometry. 



Hence alfo we have a Tbitrem for the meafuring of 
TrafezjMj whofe four Sides are gives, with the Dia- 
gonal, *K» 



dd-tt 
21 



Equal to the Ares of any Tr^exJum^ «, *, f , d % *, or to 
avoid two Multiplications. 




•,y^.«c+^£-i4-V4J-i*+-^ *» mail be the Arts thereof. This isavery 

• * 



way* in cafe of any Difppte ; for the furveying any large Plains, Fields, 

Commons, &c. which are very eafily reduced into TrapuM. 

Bnt the fliortcft Tbtmm that can poffiMy be given for the Art* of Triangles, 
is that of Mr. Oug htrtd, provided the literal Expreflion be not delivered at length 
as it has been by him, Mr. Ktrfa and others. The known Termt arifiag to Sur- 
folids, I would chufe to exprefs it thus, refuming the firft T riangle, a n d putting x 

for half, the Sum of the three given Sides, *,*,*, vo. V**^**^hJ^7, 
equal tothe Jrm of any Triangle, as *,*, «. 

5.2. There's a Square given; 
A BCDt and it* demanded to draw 
a Line C E, to meet A B prodac'd. So 
that the External Pan F B, mail be 
equal to a given Line L. 

Produce A B indeterminately, as al- 
fo DC, and draw E G perpendicular 
to AE, and EH perpendicular to 
AG. 

Ut A3 = * 




l d i*' l x 



Becaufeof the Similar Triangles we find -~1==AF= EG: AMbthwEqua- 
tion444-«~BGf.. Whence aga»^-fVW-w-f-i; 



U*-lx 



:: I. x y or x+ 



+r 



OIX* + 



m 



^}*^^,^ 



:=fl«f which antes only to a Quadratic, 
VW^+4 the ofoal Method. 



&j. There is given the Side* of a Trqnum 
ABCb, iirfcribM maCfrcfe} the -4r*4 thereof it 
demanded ? Which wiD arife to a much cafitr 
7W*mthan that of a TrapzJum, which canft be 
inferib'd in a Circle. 



^ • 
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/^4* In a Right-angled Triangle 
ABC, a the lefler Segment of the 
Bafe is only given -, yet with this limi- 
tation, that the unknown Perpendicu- 
lar AB, (hall be equal to the other Seg- 
ment of the Bafe j the fide AC is de- 
manded ? 



£^5. In any Triangle ABC, the 
Angle BAD, with its oppofite fide 
BD -, and the Angle D AC, with its 
oppofite fide DC are given, to find 
al) the Sides ? 



^ 6. In any Right-angled Trian- 
gle ABDi if a Perpendicular AC be let 
fall from the right Angle upon the op- 
pofite Side> thereby dividing the whole 
into two Triangles fimilar, and like the 
whole*, at the fame time, conitituting 
five Parts* any two of them are given, to 
find the other three ? 






7. In the fame Triangle AB4*BD=^ and AC-|-DC=# we given, the 
Parts are demanded ? 

<£. 8. In any Right-angled Trian- 
gle ABE* the Difference of the Seg- 
ments of the Hjfotbermfe KE, with 
either of the Sides B A or AE,are gi- 
ven, to find all the other Parts ? . 

In the fame Triangle tin DUF- 

ment of the Legs BA and AE, viz. 

DE is given, and the Perpendicular let fall on the Hyfoshermfi^ tufc, AC 5 to find 

the Hyptbmufi, and all the other Parts ? 

To glvt A*aiitk Theorems fbr the infttf ibing a three, four, five, fit* fiven, eight, 
nine, ten, eleven, and tweive-fided Mgtire in a Circle. 

For Equations in Cubits <md higher Powers. 

To give Anditic Theorems for the frife8m> QutdrifeSm, §>w?k}mfc&m, Sexti- 
fcQion, &c. of an Arch or Angle. 




fP-mmmr* 
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<j ' eometrkEffe&ions or ConfiruSions mjimfle Equations. 

Suppofe all Simple Equations are reducible to this Form,£= — . Then fbr the 

Conftruftion « =2**>> whtefe r tffolvM kite Pftyortionafc, gives * . d::b.i : 
So that to find the Value of &» is only ta fiad a fourth Profcaftjonak 

§. 1. The Number of Diajenfiousmthe Numerator* always exceeds that of the 
Denominator by one, b&stifeof dtotfidff, (for a Line is Heterogeneous to a Square 
Cube, &c) ; And if it be not fo aflfrft, kl d (or aby dtfrev Letted be pdt forVrti- 
ty) \ and let that ( or the Powers thereof, if need be ) fupply what's wanting on 
either Side, without altering the Value thereof 

* L For 



^ 



3 8 



^/ Qu&i r ttw ConjlrnBions. 



For Inftance, If z =s -f -, then s. = -^ •, if "* = - 1 ', then * = ~£ * if *,. 









9 



$. 2. Ixtjjris Equation fcepropos'd, jc = ^,take any Qpantityifuppofe rain the 
place Qf-j-j , thenis* = ^> Which is the /!# Firm. Again, let tz:^ 
take w = — and » = £-, then is z. = — of the firfi Fcrmfus the fame if a Simple 
Equation was ftitt more involved. Suppofc «=^^. take j-=t* 7~—to J f =3r . 
, theni$2=R. Again, g- -/, i- =;• * whence f =«. 

* ft 

F $; 3- t«UWjJEqqation be propos'd, z. = -jp, take «=H-^> then is a = ~ # 
Again, «=i^ 9 fince any Redtangle may be chang'd into another of the fame 
Value, one of the Sides being given ; inftead of s h take a Rcdtangie, whofe one 
Side (hall be either c orrf; tfyus c #::£•;, then Azncy % and j— -j-, whence 

we have this new Equation z = —-' > then again taking y-^dzrzyn, ^ — ^ of 

tht firfi Form. If there are many Members of the Numerator, reduce them one 
by one - 7 if they be of feveral Dirnenfions, make them of the fame by the Multi- 
plication of Vmty (d) or its Powers into them : If they have different Denomi- 
nators, reduce them to one, and then work as before ; in all which Reductions x, 
the Number fought, will be a. fourth Proportional here. 




Of Quadratic ConfiruUions. 

LL Qjadraticks wittfaD under fomeoneof thefe four Forms, or what it 
very readily deducibk from them, (r.) xxz=dd. ( 2 .) xx-Ux=M 
, (js.)xx—-bx=dd. (4.) xx— bxz=—dd. 

A nd when rcdue'd, (1.) x=VJJ=J. (2.) *=y<y+*. _-L. ( 3 j » 

$. 1. If the firft, there's no need of any conftru- 
dionfor x=di if xx=zbd> here it's evident that 
x is a mean Proportional betwixt b and d\ for 
b.x::x^d: Whence bd= xx as before. Defcribe a 
Circle, whofe Diameter let be b -f d as one Line, aid 
at their point of meeting ereft a Perpendicular * 
fought, which is a mean proportional betwixt b and 
4 (by i3**6.) 




$.2. LettbefecondCafebepropos'dj *=V<W-L.— 
at right Anglos ereft 4 and 4*j the Squares of wt 
( by 47« #.1. )■ are equal to that of the Hfrtbtmtft =#4. 
theftootof which leCeaM by i*, gives * fought. 







j 
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The third Cafe is * =s V<U -|- ^-+t» which 
differs not from the laft, fa** only that? *' is 
not taken oot of the Hypttbenufa but added 
thereto to make op the Value of * fought. 




The fourth and laft Cafeis,*=V— - <U+- y 

— — dd, is a Rcftanglc made by the Multipli- 

cation ofi^-f-ixi*— 4 defcribe a Circle 
wbofe Radius fhall be i b ; to which add ^ in the 
fcmeLine,and from i * fubdua </ as in the Figure, 
then is the Perpendicular which Hands on the 
meeting of J-*-f 4 and i*— 4 a mean Pro- 
portional betwixt them and the Square there- 
of, is equal to their Reftangle •, to the Root of 
which (that is the Perpendicular it felf ) if ib 
be added in one Line, it gives the Value of x 
fought 

All adfcdted Quadratics are reducible to one of the three laft Forms, 1 ibail gift 

one perplex'd Inftance for all ^ xx+xz= dd—M—-£?L 9 take Jm—d4t then 

inftead of dd— so, we have dd— dm - 7 take k fori/— m y then is dk~-dd—4d. 
Again, leti*==:6r, thenM-M^-rMrtr; take pzzb~r 9 and we have bpzddH**, 




cu 



then alfo is dd— m— g~ — =<Hl— ~ 

-U , '-re 



4fc* 



Yetagain, take *=— and '=7-, then is 4— w=^,— =^ 

Again, takew=4& then is # — «*:=<* — 4? i vA if * be aflbmM for krg % 

ft—dg — db. 

Laftly, Take a mean proportional betwixt -/and & : Suppofe /, then **=#, then 
ynXldd— 44— ^—^ thcnalfois*x-f-*=tf, which was to be done. 

Thofe that would fee more of the Praftice of Geometrical Conftroftions* may 
confult Oigkruts Clmusj and D* Cmts Geometry. 

As for the Conftruftion of Cubic, Biquadratic, and higher Equations) lis necef* 
fery firft to underftand CrncStOim, therefore I omit that as foreign to my Pur- 
pofe at prefent. 
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Of Cubic, Biquadratic, and bigber Equations. 






HE Origination of a Cubic Equation, 
felted Quadratic Ex.Gr. 



is the lame with that of an ad; 



c7 • * 



r.pit 
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40 Of Cubic y Biquadratic, &c. Equations 



x — b 
X = c 



Then is *— 4 = 

5f — C = 



i 



*m 



2. Put * = « 
X = b 

X =-f 



Tbenis * — *=o 
x — b=o 

y4- c:zo 



xx x — axtf -j- afer 
— fcx# — 4CX 
-f- <rx x — bcx -{- W =r o. 



3. Put x = — 4 
x=— * 

x=z-\-c 



Then is Jf+<=o 



x*x -4- «tar -|- *frx 
^- faex — MX 
— exx — bcx — faf = a 



I omit the laft Cafe, wjiere, 4 4, c, are all Negative, which is impra&icable. 

1. After the fame manner any Biquadratic, Cubiquadratic, or higher Equation 
may bedcriv'd, where there will be always fo many Values of the unknown Quan- 
tity, as is the Indtx of the kigheft Power* fometives poiitive, fometimes Negative, 
fometimes Imaginary, and fometimes Mix'd. 

2, IThc Cmficiem #f the fecond Term, is the Sum of ait the Roots under con- 
trary Signs. 

3. The Coefficient of the third Term^ is the Rectangles of all the Roots So 
many ways as thdy can be taken, «fc. three in a Cube, four in giguadrate, 
&c. The Cad&iwt «£»*** tourtfc Term, if wc proceed to Biquadrates, Cabi- 
quadrates, &c. is the Sum of all the Solids of the Roots, fo many ways as they 
can be taken. The Coefficient of the fifth Term will be theSura of all the Sprfblids 
oftteRetBt fonwny ways as they canfctakea; and fo on tdufuktm. Laftly, 
The Abfolutc known Number in the Square, is the Rectangle of the two Root** 
inthfiGabe* theSWWef the three Roots*, in the Biquadrate, the Sur-folid of the 
four Roots, &c. 

4. When the Ctoeffidents are mhrtl, if the Sum of the Negative Roots taken 
together, i*equ*l to the Sum of the Pofitive, the fecood Term is deftroy'd in that 
Equation : Alfo if the Re&angles of the Negative Roots are equal to tbe Rea- 
angles of the Pofitive, the third Term will be deftroy'd •, and fo on. 

As for the Determination of the Quality of Roots m a Cubic Equation, and 
higher if need be> wu how many Pofitive, and how many Negative, 8cc. I think 
we need not follow Mr. H*rr'm\ Method, which is very much perpfex'd m the 
deriving variety of Cafes, as by his Reciprocals, his fining * Simple Quantity into 
the Form of a Binomial, &c. AH the fixteen Cafes in Cubic* (tor foamy I 6ad) 
aTtTery eafily and naturally derived, enty fre» the different C om b ination s of the 
Values of the Coefficients in the three preceding Originations. 

Llhali give one Example *f my Method, by which all tb* reft wiU be evidttt : Let 
the fecond Cafe be -rfeuaaSt where she G*M/fcarilta, frwt twoPoftfre ftwts and 
one Negative. 



Frtip the differed: Combinations of 
the Coefficients in this Example, there 
will arifc three of the fixteen Cafes in 
Cubics before the fecond or third Term 
be takea away. 

Let *-|~* taken together be either 
greater or lefler than c, 



x^zk 
X =-c 



x — *=a 
x-j-czr:o 



x x x — axx -+- abx 
— bxx — acx 
-4-cxx — bcx — *kcT=zo. 



r 



(for 



Of Cubic Equations. 



4* 

( for ilutokl they he eqirarl, the 2 d Term would be deftroy 'd) then by expreffing the 
Cocfficieoc of the fecond Term in one Letter : Suppofe p, there can be only two 
Alternations according as the two Pofitivc Roots, or the one Negative prevails* 
t*u — f 7 or -\- f+ 

For the Coefficients of the third Term : Suppofe c either greater, equal, oc lef- 
fer than *-{-*• F ^ r ^« If* be greater than a J^b^ ac and be together will be 
greater than *fr, hecaufe k by it ftlf is greater than ab. (2.) If c be equal to 
s 4~Jfr, ** -4- k will be greater than ab, becaufe ac ]i felF is greater than ob, which 
two are bat, one Cafe, Again, fiippofifig q ieller than a±k, the Defeft wiH b* 
either great or little. If c he moderately lefs than aJ^b y then ca^cb may 
be taken greater than**, which is a feoond Alternation. Laftly, If c be taken ve- 
ry little, cm 4* cb may be kfler than *£ ; which is the third Alternation, and all that 
cap be made in the Coefficients of the third Term. 

Add thefe three Alternations to die two firft made by the Coefficients of the 
fecond Term, and let q ftand for the Total of the iaft Coefficients, ' v and they will 
arife thus, 

xxx — f xx 1 For the firfl Alter- 
xxx -f- f xx J nation; 

\~<l*- a bc=o> 

5+q* 

For the Third, xxx + ?** ! — ?* — *** — °- 
From fuch different Alternations,' and Valyes of alLtbe Coefficients of every 
Term in any Equation, thpre's a Neceffity that fo often as -|~ follows -f> °r — 
follows—, UiTdie Terms beiagpt* over to oneSide) ftucanyare the Negative 
Roots; and fo often as 4- follows — , or the contrary, fc'inany are the Pofitive 
Roots in any Equations, ( I mean of real Ones ). . 

* Upon thefe Confideratjons I determine the Qualities of the Roots pf aH the 
Cafe in the three preceding Gimps* as follows. 



For the Second, xxx 



*ryp^9P—~~'^F^ 



AO the Roots are Pofitfve: 



— > 



«*^M^IM4M|i#ili 



<±. Cafe, 



The two Pofitires prevail, and the Ne- 
gative is moderately big. 
The two Pofitive* prevail, and the Ne- 



J 3. ifxx-fxx-te=-r J gativeisveryfmall. 
/ 4. xxx-\-fxx—q9z=-~r L 



Oft, \ «• ^-ff^-l^-k} T^Kqjjhjjj™* 1 thePo. 
/ 7. xxx— pxx— qx—4-r\ T ^ e P°fiti ve * s greater than the two Ne- 



uOfcJ 8 " **•"*"**=-* * 



9. xxx-\-fxx*= — r \ 

{10. xxx-\-fx* #• w 
1 1. xxx— v xx % rr . 



gatives. 

Two Pofitive* greater than oneNegatire< 
One Negative Root and two Imaginary. 



u.<hft b {; a -** r *+** =5 *- r 



3, xxx* — $x=. 



MM« 






"tg^l"* «***== 4* 



•"•WW*^^* 



One Ppfitive Root and two Imaginary. 

^ —»—»•———»■— _^^»««»™«™« — _^_ —-—— ^ 

One Negative Root and two Imaguaar] 
Two Po utives cqpal to one Negative. 

Two Negatives eqaal to one Positive. 
One Pofitive Root and two Imaginary. 



1 



m**-** 



*+ < *•' 



ne Pofitive Root and two Imaginary. 
M Nwtt, 



S 
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4^ Of diffolving Compound Equations. 

|> Nate, That if in the 13th or 14th Forms, if ^ f be greater than $#, the 
two Pofitive Roots in the firft, and the two Negative Roots in the laft will be Ima- 

From the three preceding Cafes only, may alfo be deriv'd the 46 different Com- 
binations in Biquadratics, and alfo of yet higher Equations , but this would be a 
Bufinefs of greater Labour than life, and therefore I omit it. 

I (hall alfo pafs over the Method of refolving thefe Cubics as deliver d by O- 
tUtiy becaufe his Rules reach not all Cafes as where the Root is under Unity : Or up- 
on fuppoCtion they did, what a tedious Operation ( after that of taking away the 
fecondTerm) would it amount to, efpeciaUyif the Root fought were irrational ? 
We muft extract two Squares and two Cubes, before we can arrive to what we 
want. But for fuch as are in love with this Method, I (hall barely fet down the 
Tbetrem for them as follows, referving a full Refolution of them, (and higher Equa- 
tions ) tiB we come to the cafier Methods of infinite Jffroxim*un*. 



*» * 4. qx =-fr. Root* = V(l)\rW\ r r*-^<f — V<3)-irW^+\^ 
*'* — ** =+r. Root* = V(3)^+£3 + VCj Mr-^n-^ 



x' * — qx =— r. R00t.x=-i /(3)r» f W irr- {,f — V (3>^-Vjrr— ^ 
*' * 4- qx=— r. Root.*=-V(3)^+V4rr+ "* + ^M'-H^:^ 



. • ■■■■ 



Of diffolving Compound Equations. 

FR O M the Origination of Compound Equations, we have a Method of dif- 
folving them again, ( if by any means we can difcover any of the Roots) 
viz. by deprefGog a Biquadratic to a Cubic, a Cubic to a Quadratic, a 
Quadratic to a Lateral. Fot Inftancc, Let the following Quadratic xx — ^x=6 t 
be generated from the Roots 2 and 3 • 



xz ±» x— 3=0 Suppofe I had by fome means dif- 

covered that one of the Roots or Va- 
lues of x was 2, then the other would 
_— ^ be found by Diviiion, as in the Opera- 

*— 1— o\xx— 5X— 6 — o/x— 3— o t jp D- imagine the fame in Equations 

Jxx xx \ more Comnonnd. 



XX — IX 

— 3* — 6 



—3* — 6 
— 3*— 6 



more Compound. 



«h«M»-_»^_l. 



To find all the Roots of a Cubic Equation. 

SUppole in a Cubic Equation, whofe fecond Term is taken away, I have «c- 
cafion for all die Roots ; put ix for the Sum of the two, whether Pofitive or 
Negative, zy their Difference ; ix will alfo be the third, whether Negative 
or Pofitive, becaufe it muft be equal to the other two, or the fecondTerm could 
not be deftroy'd ; then is x -f-j the greater Root of the two, x — y the Lefc. 
Let the three Roots be multiply'd with their own Signs, fo many ways as they 
can be taken to form a Coefficient equal to that of the third Term, and there arifes 
+3xx~yy. 

Let 



To find all the. Roots of a Cubic Equation. 42 

Let any Equation be propos'd-f "* "? = T*1 Th r en f°™ th « 9° mbiDatioDS 
a- * -1 " t /Ti ^t-*** —/*=+? J of thc Coefficients of the 

third Term, we have this Equ ation, — 3**— #=— f, or 3** -fj{y=r p, or 

£ — 3** =J9<> or 7 = Vf— 3xx = * the Difference of the two Roots. So that 
having thegreateft, whether Negative or Pofitive, given or found firft > and by 
confequence the Sum, or half the Sum of the other two, all the three are given at 
once by the preceding Theorem i only we are to r emember, that ix is equal to 
«, and by equivalent Subftitution j = y>— \zz.ExxxA-pzz=~6 y orw,-7*==6. 
Let the greateft Negative x. (=to the other two Pofitive) be given or found, vie 

Suppofes-, then is -^-J-Vp-J**, the greater^ K«Se, and '^M**, th « 
^{Negitive, •*• J3 4-V^^i:5+.S="heg«ater{^^ 

and 1.5—5=1 the lefler ^ Negative, j ^nd ^ encc a ^° we ^ ave Mother Deter- 
mination of Imaginary Roots, viz. when thefe Theorems, or obe of them 1 infer 
an Impoffibility. ¥ 

But if no Term be wanting, as in this Equation, zzz — pz.z — fc*= — r, where 
there are two Pofitive Roots, and one Negative moderately big; let2* be the 
Sum of the Pofitive, iy their Difference •, then is x -f-J the greater Pofitive, x —y 
the Lefler, and ix — p the third Negative ; as is evident from the Nature of the 

Coefficients in the fecond Term •, whence ix — p = *, or ^-^ = x. 

1 2 

Let the Roots, with their proper Signs, be multiply 'd, fo many ways as they 
can be taken, and their Difference equated to the Coefficient of the third Term, 
trie. . — ft and then there will arife — $xx — yy-\-ipx=: — f, or ipx-\-q— $xxzzyy % 



or y=dip x-4-?— 3 XX 5 but x was found before equal to ^£l?, * being the Nega- 

tive Root J which f ubftituted cqivalen tly, gives y = $ ^pp-h+q—z** ipi : 

k Whence as before, i Vpp+w—svt— 2p*-\~z+p equal to the greater Pofitive, 



\ 



and jVff-Hfl— 3<*-*ffr-*-ft equal to the lefler Pofitive : But this fuppofes « 

the Negative or fingle Root firft found. The like will ferve for all the reft of the 
Cafes, relation being had to the Signs of the Roots in forming the Theorem, the 
fingle Root being firft found out, and the Sum and Difference of the other two, 
whether Pofitive or Negative, being call'd ax, iy -, but if all the Roots be Pofi- 
tive, let ix be the Sum of the lefler, iy their Difference, and let the greateft be 
ix+p. Hence alfo in Cubic Equations having all the Terms, we have a Method 
for determining imaginary Roots, viz,, when the preceding Theorems, or one of 
them infer an Impoffibility. 



Of Increajtng and Decreafing the Value of an mfyiown 
Equation without deflroying it. 



SUppofe I would double this Quadratic xx-\-boc=d> Multiply each Term by a 
Series of Proportionals, beginning with Vnitj, whofe fecond Term is 2. 
Thus ixxx-\-ixbx=4xd, which deftroys the Equation ; reftore it again by 
a backward Multiplication of the fame Proportionals qA\%xx-\-iya%bx=ix4*d ; 
Inftead of* take another unknown Quantity, j, fuppofed equal to ix y then is 
xx=z s 4yy<' And there refults another Equation, which compared with the firft, 
fatisfies the Demand, viz.. 4Xixxx-\-ixiyJ>x=ix<p(Jt 

JP+a*j = ♦*.*. If 



i 



1 

I 



44 Of Increafing &Decreajing the Valne of Equations. 

If I would have an Equation which IhaH be f of this Cubic *xx-\-bxx-\-cx=xdi 
multiply by a Series of Proportionals, beginning with i, whpfe fecond Term is y, 
and pat y for \ *, then by the preceding Method we ihatl have thk new Equation, 
yyy^^yy^v'y^'tjd- Q* more generally thus, pat * for any Number, Integer, 
of Fraction, and reaflume the preceding Equation, 5 xxx 4- bxx -f- ex =x4 9 then U 
where the V alue of y to x, is as 4 tp I . c yyy ^ahyy^aacy^aaad^ 

The Ufesof this Artifice are very great $ fome of which are thefe. 
Uf? i. Jo free an Equation from FraSiens. Suppofe xx-\-\t>x — d, putting 

y — 3x, we havejj-|-ty — 9^ Again, fuppofc this Equation was propos'd, 
**#+ T #*=Ji thatis, ***+— xx + ax — 4, patting .> = **, ws have 

yyy+byy*^***!- 

life i. 7* f akf away the fecond Term in any Eqtation. Suppose xx 4- bx = d, 

Y>VLty—\b=x. 

Then is w— h4~lbk=*x t __ » By the fame 



/ 



cient in the Biquadrate, &c. mult be taken with the contrary Sign to the fe- 
cond Term *> for if the fame Sign be taken, the fecond Term will doubled not taken 
away, 

life 3. To take away ajl the Coefficients in a Cubic Equation. Which I think has not 
yet been done by any one •, and perhaps others may make better ufe of it than I 
can at prefent.. Suppofe the fecond Term in a Cubic Equation taken away, or elfc 

that thk is given >** 4- ** = < aflume y=xV-f^ ( Vx» Wing 9 mean Proper- 

tional betwixt -y- and Unity ) *, Tfaen multiply by a term of continual Propor- 
tionals in that Series as before; and iofteod of «**-{- Av^W, we hare 
ixxxxty-j<>-\-T*==iV'T[Q*t' is by equivalent Subftituifca* yyy .4- j^^iy -V ; 

la all the preceding Cafes, as foon as the Valoe of * is found, the Valne of * Is 
alfo difcover'd, v being always taken in fome certain Proportion to x. 
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Of the VmUatim of Adfefted Equations. 

E T a Biquadrate be made from the Binomial *+*=*, accordide to the 
former Gtmfu of Pcwers, and it will arife to this, 6 

dratic be found from feveral different Values of x f thus j 

. And we have J —dxxx-Lcdxx—bcdx 
x— * — Q[ thhGtntjh.S —fxxxXtfxx—bcfx 
x-fsoV V i*/**-*//* 



x— fr=o/ 
x — e =o\, 

— </ = of thi 



xtualcmfftipto 



•^ 



«x-f **x~ w *— .-.^j. 



la 



J 



Of the VnnBation of AdfeBed Equation*. 4 5 

In this and the preceding Genefis, ( from one Value of x y omitting the diftintti- 
on of the Vncia) 'tis evident that the Coefficients encreafe in their Power, as the 
bigheft unknown Term deer eafes, and that the loft abfolute known Quantity is of the 
fame Power as the Firft. Imagine the fame under different Signs j alfoif one or 
more of the Terms be intercepted or loft, the remaining will yet keep their Places. 
Hence in Numeral Equations, fuppofe xxxx -j- 3 #' -j- 1 6xx -j~ 1 2 5* zr 1 000, the 
Coefficients are firft Lateral, then Quadratic, then Cubic, &c. and 'tis no matter 
whether they are figurate Numbers or not, w. exadt Squares, Cubes, &c. they are 
always fuppofed of that Nature^ Hence we have thefe two Confe&aries. 

I . If the R$ot of the Coefficient (in any Place) be continually multiply* d to its degree of 
Adfe&ion, and then by it felf again, the loft Product jhaB be of the fame Power with the 
highefi unknown TertH in the Equation.^ 

For Inftanfce, x 4 — mx * -f- n*x % — fx = — qqqq^ the Coefficient m is a Lateral, 
( therefore it felf a Root ) j and if Cub'd, ( for 16 is the bigheft Power which it is 
join'd to, or its degree of Adfe&ion ) it becomes mmm •, which multiplied again 
by it felf, becomes m 4 of the \th Power, as is xxxx. Again, in nnx\ the 
Root of m is ** its degree of Affedtion is a Square nn\ which multiply'd into it 
felf, fit. m, becomes nnm a Biquadrate. Laftly, fx the Root of f Cube, is f> its 
degree of Affeftion, is only Lateral : Therefore f ( the Side ) x fff ( the Coef- 
ficient it felf) produces f • 

2. If the ah folate kpovn Power be divided by any one of the Coefficients, the Quote 
will be of the fame degree of Adfeftien with the flace of fuch Coefficient, viz. Lateral, 
if the Adft&ion be Lateral ; Quadratic, if the AdfeUion be Quadratic, &C 

For In ft a nee, jc^B^^w-t^^^-Jrizs^^^iooo : if 1000 be divided by 3, the 
Quote is Cubic : if by 16, the Quote is Quadratic ; if by 125, 'tis Lateral. From 
hence then, and the preceding Gene fa we hare a Method of Pointing any adfefted 
Equation in order to its Extraction. 

It's evident from the Formation of Towers, that a Square muft be pointed every 
iecond Figure, ( begin mag from the Right ) a Cube every third, a Biquadrate eve- 
ry fourth •, and fo on. For fuppofe 57209 was given to be fquar'd, 5 has four 
places after it ; therefore its Square 25 will have eight Ciphers *, or if Cub'd, 'tis 
125 with twelve Ciphers annerd; andfo on, every Cipher or Place following a 
Figure in the Root, making lin the Square, 3 in the Cube, &c. 

Let any Equation be propos'd, (in order to its pointing ). Suppofe without 
any Coefficient xxx~xx=i\ 86494880. , Fronj the preceding Gene ft 186494880 
is Cubic, becanfe fois the* bigheft unknown Term, therefore let it be pointed at 

every third Figure thus, 1 86494880* But fince it alfo contains in it the Negation 

1 • • • • 

of **, therefore imagine it alfo pointed as a Square, thus, 18^494880, but with 

the fame Number of Points, becanfe xxx is no oftner contained in 1 864948801 than 
xx is fuppofed to be taken out of it. 

There are three Cafes that can only happen in pointing. 
1 . Where the number of Figures in the Coefficients are regular, and will admit 
of an equal Number of Points according to their refpettive Powers. For Inftance, 

xxxx-{- \$xxx-\- 237** ^5927* == 1 00000, where each place has two Points, 
determining the Value of at to confift of two Integers ; fo.that we have for the firft 
pointing this '•Equation V-+- ijr'lf-z** -f- 5*= 10 near j whereby die Value of 
x in its firft Figure is readily ."difcover'd. Tis the fame if interrupted, viz. 

xxxx -f- PS3** == * 23 579** thenx*-\-9$zix=t 2 i or if the natural Order of Pit- 
ces be' inverted, viz. x^i^jxx 35***= 25^8372, where* 4 -f 3S**~ 3** 

I a. The iecond Cafcjjs.calfid a ZfcwAtffep, where the Number of Figures is too 
fbort infomeof the Coefficients : And here it's eafier than before to find the Va- 
lue of x at to the firft Figure, for we have ho more to do than prefix fo many Q- 
phers in each, as are the number of Figures that are wanting. 
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46 Of the PunBation of Adfe&ed Equations. 

For Inftancc, xxx -f- 24*— 587914372 ; that is, xxx-^ooQi+x^tfivntf z< 
Whence xxx; -j- o* =r 587, or xxx = 387. 

3, The third t which is called a Ctfe of Antkifotion, where fome of the Coeffici- 
ents ran beyond their juft Number of Pun&ations, and this is jnncb more trouble- 
fome than either of the former* 

For Inftancc, xv#-}-4 x *4-376P5S* — 7539 22 » which pointed as before, ' 

would be #xx -J- o4xv-f- 376^58* = 753922 i or ** -4" 37*9* = 7 53* where 
x = • i , whereas 'tis equal to 2 precifely. The bell Expedient I can meet with in 
this, ( if the Figures have but one Punftation ) is that ot Dr. Wato, who foppofes 
thefirft Figure arifing to be 1, 10, ico, tooo, &c. Or downward^ • 1, .01 
* oot, &c And then having found by trial whether it lies betwixt 1 and *o, or 
10 and too, &e. He takes the Medium 5, 50, &c till he meets with it. But 
this Expedient will alfo prove fruitlefs for the fecond figure, if the Atukifmica 
be large : we have therefore but one way left us that I know of, and that is the in- 
comparable Method of a C emerging Strut, lately difcovcrM by the ingeniois 
Mt.R*pbpt»\ which though it might be help'd byPuadation, asintbe two pre- 
ceding Cafes, yet it has no abfolnte Neceffity of it> for by afluratag any Number 
at pleafnre, bo matter how far off the Truth, ( as to the pplfibility of its accoo- 
pliflring the End) it will converge to it infinitely quicker than by any Eflays or Tri- 
als whatever in the raoft pcrpkx'd AmkifMnms^ therefore extreamly ready and 
eafy in the otberCafes. The further Ufes of it are bed explained by Examples \ 
however I thought it neceflary to fay fomething of Pusdtations here, having occ*. 
lion to ufe them hereafter, becanfe Mr. Rtftyon has not done it in bis txctkUm Sc- 
ries, but only refcr'd to Vm 4, Oughtrei, &c which perhaps every oac has not at 
hand, or can't read them in Latin. But Mr. R*fbf** J % Bufiaefs was not Repeti- 
tion, or a troubling himfelf with what was rcquiiite to be known before be could 
be u&derftood, profaning reafonably enough, that his Reader was not ignorant of 
what Advancement* tod been mdte before turn m tta £«nj^ iV*rur«/i of the a* 
forcraentioned Authors. 






Of Infinite Approximations, or a Numeral Con- 
verging Series for all AdfeBed Equation* what- 
. ever. 






ExsmpU 1. 
ET any Equation be propos'd, fuppofexx==«. 
1. Put jKa known Quantity ) -f^ (aa unknown Quantity) equal to x. 

Then is H?l*» « ff-J-ap^jpcr (**=) a 



a. By Tranfeofcion ig r< ff p, or j=s-£22? . ©r which is the Quae 
dw*. y = 1?- $• Butx=f-|-7by Pofition. . %#, * = ,-f£3 — ^ 
in which Equation f -f* ~ is whoDy sr known Quantity, aud—-^ an unknown. 

j. Putf=3f-|-^, and— *=-"5» then is * = j— *. Then alio is 
9?— 2?<+*6= (xx=) 4 > and by Tranlpofition and Dififion a» beftst 

what ttekoownf+^vJitridcAlytt 
b«W|fcjfC-* 

4.P* 
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4. Pat r = ^ + ^21, and — v =— 3 v an d b y ^ f ame Method of procedure 

* 

we faQ hate * =s r -J- *~ — . g the known Quantities whfcb are too great being 
fHUdcctcasU 

j. p* / = r + —^ and — a =— ^ and by alfte repeated Procefi there will 
•rife *=a +~ ~ £ i which Ia ft — £ wiU be fo very fmaU, that we need 



make no fobdn&ion for it, if the Value of 4 be not above 32 Figures, which I tbiak 
j* fnfficiene for Practice. 

Hence then by collecting the whole together we have this Series -, 
P+IT <~*> » + ?( = Or+?( = i)i + 5 = » f rwW i or 

according to Mr. R*fhfi#% Method, p 4- ^ only, repeated at pleafore is equal 

to *, where the Value of p always changes at every Operation -, and the Value of 
4 is firft t Pun&attoft, then a, then 4, then 8, then 1 6, and To on as fir as any one 
pleafes to profecute it, from the fame Confiderations which I mentioned in the pro* 
Ceding Series for Extradion of Square Roots. 

Exdmf.. 2 . Let this adfefted Quadratic be propos'd, xx-\-bx — c* 

-■«-^*-f+/i^^>»+JD'|^g;J = r«. Thatis, 

xrsr-f.jp ., therefore x=f+ ^#- — ~JJ- Now putting 
jgsy-T- ^ffi 'p % and — *=— jr-Jy By the fame Procedure repeated at 

pleafore, we have this Series, 




\ 



Or according to Mr. itytyfo's Method, f + ■ *T~J . only repeated as far as there 

2 a W * \ 

is otcafion, is equal to*, f acquiring a new Value every Operation ; alibi and* 
changing their Value, reaching firft to one Ponftatio* then to two, then to four, 
then to eight, andfo 00, or at kail as far as there are Ponftatiowj and whet 
there's no more their Value is fix'd,tho; will always con verge and vary <W kfmmm 

Exmp. 3. Let tins adfefted Cubic Equation be propos'd, s?-\4xx+cigzuL 

Putting *=H* we? W+3^3»H^ , 

have this new Equa- > ^-%t7 • • •<=*#* C^ 
quation refulting. J e M^T •••••• . c=w u 

Thenis^*^^ Thereto 

af=»+ ^^'^ — attT^JP Now putting 9 for aU that's known, as be- 

Are, and — * for all that's unknown, and fo repeating the fame Proccfs arbitra- 
rily, we Jhall have this Series ; 



And lb on in all higher Equations, reprefenting always all thofe 
are aficfted with the P$wtrs of die unknown sjfwrfd g&mtity by another unknown, 
thereby driving forward and defeating that unknown Value, till it beconpeffo 

N 2 final) 
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fmall that it may fafely be rejected, and what is known taken for _ Truth it ftlf, as 
being indeterminately near it: remembring alfo, that all the Values of the Cocffi- 
denfs, as alfo the Jt dfib* kg— ^"change, fo long as the Punftations laflU 
but no longer, though the Value of the aflum'd Quantity will ever converge and 

3lt Before I proceed to Examples, 1 fhall give the Series for the four Cafes in Qpa- 
dratS as alfothe fourteen ufefJl Cafes in Cubics, leaving others to calculate higher 
as they have occafion. 



The fowr Quadratic Series. 



^ff-^Vt 



J. XXX^XX=C *=— j 



i. xx-\-bx~c 



a* xx — boc=c 






f? 



3. — xx-\-bx=e 



4. xx= 






S +P 



<+ p-> X J 



^2f 



ff 



«-» 



= ^'-f* 



a? 



71* fewrtetnCabic Series. 



\ 



J '-*!>-« ** 



1. xxx nzc 



2. XXX-\-CX 



3/ **X — faf=tf *= 



=3?+P 



3P- 



6. xxx — bxx=x 



• 7<-xxx^~bxx=c 
8. x*+bx*+cx—d 
p. x % -bxx+coC=d 

10. x*+bxx-cx=d 



3p-2*%t 



r+fHfXj 



JC= 




2^3p*f 



ct3p-2i>** 

xrr- j . - rr 

3p-r2*Xf~c 



4.— XXX-\-€X=d 



3FTK 

*j£¥x* 



4-P 

'drf 



II. X 

1 - "J 

1 H.-3C*+*5CX+CX=M 



l3.-x^fc*x+**==rf 



<H-*f-fr< * f 






fp 



4-p 



<<+#+*?-* X* 



= **B2*±j^ 1 4 % -x*+bxx-cx=d 



d+n++-*9 X t 



4f 



*= 



*~3» 



2i^3p X p-« 



"4f 






No one that underftands how to convert a Literal Theorem into a Numeral 
ration, can be ignorant how to apply the preceding Tbecretie Series. Yet notwith- 
ftanding the Method is fo very natoral and eafy, I fhall give fome Examples. 

I have formerly taken notice, that in adfedted Quadratics, if the Htmtgenetm 
Cemfaratienis arifes high, this Series is preferable to the common Way \ but in all 
higher Equations whatever, it infinitely exceeds any Exegifis Numerofa that has 
yet been found out 

Let this Adfefted Quadratic be propos'd, **+5&7* =:r 9 8 74599 and ict thc Va * 
lue of x be found to five or fix Places in Decimals ; which is the fame thing as to 
find the Value of * (if Rational; where the abfelme kmm 8*antity arifes to 
twelve Places. 
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Let b = 587, and <fcrp87459- **4-587*=?87459, 

After Ponftation We have firft #*4-5*=r$>8 xx-\4x==d 

zMy t x*-j-s 8^=39874 
3^, **+s87*=J>874S9 

Alfo fc=$,-n«t fc=s8, laftly, fc=± 587. , ^^-fl^f i» theorem i^f 

Again, J =98, next </=?874» thenr ay-f^ ^" 

< fcrp8745* And if farther profecoted, ^_j__fc^ . . 

add Ciphers at pleafnre according to the Or * s ■ * 4f t Tneor. a* 

preceding Roles* - *"*" 

>*» Oftrdtiw tcctriing H tht foft Tbetrtm . 

?=?* .9i=rf *."74Tl4^ SS^5^ 

- 6 4 4379oa 

— 40 ■' .994410 

ai\-«*.o/'«.» l4^2\- 6 459C-3.34 ,. 

78=7* 742.66=^ 

? 8,i=6o84=» 742*^14=5 5 I S43«87$* 

45*4= V 43S94M*. - - 

«-iotfo8 -987485.2256 

9174 487459 

J A78 ^ + V742.66_^ 

-^5^3^ 742,64731 1 55 ** 00 ^ 



II. tX AMt h E* 



FVT #** — 2x= 5, or xxx — far =1 c. 

Here's no need of any PooftatJons in tbn Example.' 

Theorem *= TjTT -4-» 




4 ? i8p>, *«*»*"— gp-* 

*. 1892=^4* 
-8=y' -9.18741 55053^?* 

18V . o/M 1 i.i*2O5Y*«»S4»55oS36/--'O 00 g48S i 7 

) 4U J iiifPJl— 

' ' " 20945S, 1 4»3= 

fought. 



4-r 

•^■9.261=1 



1 1 .2 3"\-.o6l/'-.OOS4 
^ +\2.t 



t v 




in. 



V 



/.- 



V 
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■i * *» 



IIL E X A Mt L E. 



\ \ • * 



» . • • • 



• • 



wfcrr74**4^.7 2 9 x:= 5 tfo 783i • '•'■" 
xxx+bxx -\- c'x = d 

<jp^^K$7*=tfpy (2) x'-|-74#*4-872*x±=5<fc783 
(i) c=8 7 . x" 2 ) c=g^i9. 



. Thcor. x= — f — ; ; r j_. 



(i) <fcs5 7 o. (2) ^=550783. 



2. Theor. 



" i ■ ■ 






f?. 



if * Operation according to tEc fecond Theorem. 



4=f 



r . 



II6=J 
I28=flp 

i87=gy 
-131 Total 



., -5*4 



~. * 3034=^?. ~- T3069.52 • -=ip 

v <-l 3444 Total. MJ519.1104 

■ -4i=p Mtifcby a. 4,m8=i> 

IJ444 Produces-5<ScP77a.6993pi 

.".'•-5377^. — 4^2783 = d 



[S51204- 
^60783=^ 



» 1 



* — •- -,. .44=^? ■ . 1 ,/„, ->4tv=f 



16.300508 




A 2003o\io.3oo6o8(.ooo5i4 

J 41.483^- y„ , ...... 

* 41 .4805 1 4=rx fought. 



^1. 






IV.- 






I -\— 



M P L E. 



\~-r 



— xxxxx 4*23*** •** mw*w4" 1 55** = * 0000 

1 ■' * % 



» 

-2$0O=cf ■ 

-4375=^ 
.-3875MP". 

-13857 

ioooo=y 
-9765^-3875/ .4 

y v-5=?tf 



Theor.. x= 



$ht?-cpz-bp*-dp' 



ff- 



-350o=4i- J p» 
-iS50p24 

-3125=5?' 
-i 500=33? 

-PS 7 5 Diyifor. 



J2d. 
1 * 



. -4V- 2 4-5P 5 -3W 
*-2059.^2976=pl_. ; 

-1946.72 =cf r 
-3I34-219 2 =fp£— 
-3279.8 _.~4r ;, 

+10000 " '""' » -| ■. ••• • • 

7659^—425^896- /* +.055 
y - v *- V - 4 *6=y * 

-2725.408=4*^ -4.545- :=: * f^. 
-1426.000=2^ 
^2238.728=5^ 
-1269.600=3^ 

-7639.736 Dirifor. 

V* EX- 
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Of Infinity AfifrdxiMtioris* 

• ■ V. E k A MP L & 

LEt ihh EqaatldtT be pr6pcfe'i£ for tM Septifettion of an Angle. 



5* 



< 

^ . + 70S6qpo — 5«r/> 4 + A 

-1.680448 = - 7/> tf - 3^' 



1«37555* 






ii=p 



1 near, acsr,- 4 — r-r-rr-j — 7- ■+*• 

'i.l.dl^Ol 28 — q+f + «//»' 
.20977281''. ©3. 



+ 7«°97i?443S — 5<?* + * 
- 2.12283625 = r7f ' - 3^' 

4.875108^ • . . • 



■•) 



+! J.67^7204825447 =.ftj»'+4j»* 
«- 1.6*4^054401 ,. ..— -cf -hp 

+ .05 5866608,1 54^7**4-«oi 1 5 



.i 4 r5=r^ ' 



7.1 1^905 1969577 1 9 -f i.6j?723'543656 3 25544455 
-2.450923 1 7 174650 -^ i.69625oiioi3o578f562f 

4.6681 2879383069 \ -{■>. 000985 22643267728825 />-^.boo2t 105 

tf fought = .24171105=7** 

When the Powers arife very Mgh, as ki thfc'ExaSfipie, they are moft convenient- 
ly raanagM by Logarithms. 

To fliew ttye Univerfality of this Method, and that there's no abfojut* neceffity 
of Punftations, or taking a^Qjiaatftyii^tr tbeTruib, let therc.be taken a Qjjan- 
ticy never To diftant from Trutii^ie Wilt at a tew .Operations converge to it ) which 
is a great Convenience above all other Methods, iii which if you be once out, yon 
rouft begin again * but in this an Error is but ape* Trial,, and- you are .tavqr out 
6f the way, for if yea* prof(fc«W f bat Ettor, y^tt witt find the Truths and there is 
noneedof conftdcringtheOccafionofi^ &nher than £9 a Caution for tb$ next 
Operation. OneE^^ewlHab^n^*nily^wwe«Jiisw^ 

Let there be propos'd 'xx4-b*=d f J>Begto a\fat of Trtith as yot pfeafe 

Or* xx-^-$x=z646']r iSuppofe p = i, 

-~r^}' : /.♦ — vs. ao=t4*' . . 

iti/I ...... ' r : = orbyRed. 



646 O ""> .' o r v 

•4-r ., , . 

II lU ■ ■ mil 

7x647/92=^^ 

— - 92 

17 184" 

828 „-.t ■.'•/. 



Tfaeor.*^^?-^ 



*U 



29 



>H-* 



» » 



' f 



r-» 



rf8464 
646 



• J.* 



<^ 6 \tf 



.58 

' • 841 

646 • 

1 23 

69 



^ r 

* 127 



« « 



IS50 



384 
192 



l ■ 



t • 

» • •» J, 



1 t 



I » 



n. 



46 

?i9 



^- * 



I • •* 't *</-/ J * 



2304 
• 646 

ioA295o/29-=f**' 
• 202 \ > 

" 93° 
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